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Article  I. 

On  the  SolvhilUy  of  the  Saltt  m  Water.    By  M.  Oay-Losaac.* 

One  ia  astooished,  on  penuiDz  the  difiereat  chemical  woila, 
at  the  inaccuracy,  of  our  knowledge,  respecting  the  solubility  of 
the  saltA.  They  satisfy  themselves  with  the  common  observa- 
tion that  the  Btuta  are  more  soluble  in  hot  than  in  cold  water,  and 
with  the  solubility  of  a  few  of  them  at  a  temperature  usually 
very  uncertain ;  yet  it  is  upon  this  property  of  salts  that  their 
mutual  decomposition,  tbeir  separation,  and  the  different  pro- 
'cesses  for  analyzing  them  depend.  As  a  chemical  process,  the 
solution  of  tile  sahs  deserves  peculiar  attentioD ;  for  though  the 
causes  to  which  it  is  due  are  the  same  as  those  which  produce 
other  combinations,  yet  their  efiecta  are  not  similar.  It  is  to 
he  wished  that  this  interesting  part  of  chemistry,  after  remaining 
so  long  in  vague  generalities,  may  at  last  enter  the  domain  of 
ezpehment,  and  that  the  solubility  of  each  body  may  be  deter- 
mined not  merely  for  a  fixed  temperature,  but  for  variable 
temperatures.  In  the  natural  sciences,  and  especially  in  che- 
mistry, general  conclusions  ought  to  be  the  result  of  a  minute 
knowledge  of  particular  facts,  and  should  not  precede  that 
knowledge.  It  is  only  after  having  acquired  this  knowledge 
that  we  can  be  sure  of  the  existence  of  a  common  type,  and  that 
we  can  venture  to  state  facts  in  a  general  manner. 

The  solubihty  of  a  body  in  water  depends  upon  two  causes, 
affinity  and  heat,  or  mote  exactly  Uie  amnity  of^a  salt  for  water 
varies  with  the   temperature.      Lavoisier,    whose  philosophic 
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spirit  embraced  aO  the  parts  of  chemistry,  ii  the  first  person  who 
expluned  in  aft&tisfactory  manner  the  infloence  of  heat  in  saline 
solutions.  "  If,"  for  example,  says  this  illustrious  chemist,  "  a 
salt  is  very  litUe  soluble  in  water,  and  veiy  fusible  by  beat,  it  is 
clear  that  such  a  salt  will  be  tery  little  soluble  in  cold  water, 
but  very  soluble  in  hot  water.  Such  is  the  nitrate  of  potssh, 
and  above  all  the  byperoxymuriate  of  potash.  If  another  salt, 
on  the  contrary,  ia  at  the  same  time  httle  soluble  in  water  and 
caloric,  it  will  be  little  soluble  both  in  cold  and  hot  water;  and 
the  difference  will  not  be  considerable.  Iliis  is  the  case  with 
sulphate  of  lime."  • 

*'  We  see  then  that  there  is  a  necessary  relation  between 
these  three  things ;  the  solubility  of  a  salt  in  cold  water,  its 
solubility  in  boiling  water,  the  degree  at  which  it  melts  by  heat 
ftlone,  and  by  the  assistance  of  water.  That  the  solubility  of  a 
salt  in  hot  and  in  cold  water  is  so  much  the  greater  the  more 
soluble  it  is  in  caloric,  or,  which  comes  to  the  same  thins,  the 
kwer  the  teniperature  at  which  it  is  disposed  to  melt."—  (^ait^ 
dementure  d^  Chimie,  ii.  39.) 

Hiese  principles,  when  we  couider  only  some  particular 
examples,  appear  just  and  very  clear.  We  concMve  in  fact  that 
if  a  saltmeita  at  212°,  it  will  mix  at  that  temperature  with  water 
in  every  proportion,  however  Utde  affinity  it  may  have  for  that 
liquid ;  but  they  present  a  great  number  of  exceptions,  and  to 
determine  their  degree  of  accuracy  and  their  genertdity,  it  ta 
indispensable  to  examine  the  solnbiUty  of  a  great  number  of 
bodies. 

The  detenmnation  of  the  quantity  of  salt  which  water  can 
dissolve  is  not  a  very  difficult  process.  It  consists  in  saturating 
the  water  exactly  with  the  salt  whose  solubility  we  wish  to  know 
at  a  determinate  temperature,  to  weigh  out  a  certain  quantity  of 
that  solution,  to  evaporate  it,  and  weigh  the  saline  resioue. 
However,  the  saturation  of  water  may  present  considerable 
uncertainty,  and  before  going  fiirther,  it  is  proper  to  examine  the 
subject. 

We  obtain  a  perfectly  saturated  saline  solution  in  the  two 
following  ways ;  by  heating  the  water  with  the  salt,  and  allowing 
it  to  cool  to  the  temperature  whose  solubility  is  wanted  ;  or  by 
putting  into  cold  water  a  CTeat  excess  of  salt,  and  gradually 
elevating  the  temperature.  In  each  case,  it  is  requisite  to  keep 
the  final  temperature  constant  for  two  hours  at  least,  and  to  stir 
the  saline  sotutioa  frequently,  to  be  quite  sure  of  its  perfect 
saturation.  By  direct  experiments  made  with  much  care,  I  have 
ascertained  that  these  two  processes  give  the  very  same  result ; 
and  that  of  consequence  they  may  be  employed  indifferently.  J 
shall  mention  a  few. 

I  carried  into  the  caverns  below  the  observatoiy,  where  the 
annual  temperature  does  not  vary  more  than  -j-^th  of  a  degree, 
"two  Bolutioas  of  nitre  aod  of  sulphate  of  soda  saturated  at  the 


1620.1  SolubOity  of  the  Saitt  in  WtUtr.  3 

tempendnt«  of  25°  (77"  Fahr.)  I  placed  at  die  same  time  in 
the  same  place  two  flagona,  one  CODtaining  crystals  of  nitre,  the 
other  cry^ala  of  aolphate  of  soda,  into  which  I  poured  water  of 
the  temperatuie  of  6°  (46-6°  Fahr.) ;  ao  that  the  liquid  did  not  - 
cover  the  salt.  After  an  interral  of  a  fortnight,  1  evaporated 
known  qnantitiea  of  each  solution,  and  obtained  the  folLowiog 
resolto :  ' 

Tempoatore  of  the  cavern  11-67^  (53^  Fahr.) 

Saturated  solution  of  nitre, 

^  cooling,  100  water  contain 32-24  salt 

By  simple  contact 22'22 

Saturated  solution  of  sulphate  of  soda. 

By  cooling,  100  water  contain tO-Il  salt 

By  simple  contact 10*  14 

Other  experimenta  made  by  the  proi:essen  which  I  have 
naoally  employed  to  form  saturated  solutions  gave  me  results 
whose  differences,  in  general  very  small,  were  sometimes  on  one 
aide  and  aooMtimes  on  the  other.  I  admit  then  as  a  certain  fact 
that  water  for  a  determinate  temperature  comes  to  the  siune 
d^^e  of  saturation,  either  by  allowing  the  excess  of  salt  which 
it  contains  in  solution  to  precipitate  oy  cooling,  or  by  imme- 
diately dissolving  the  same  salt,  providea  it  remain  for  a  sufficient 
time  ID  contact  with  it.  This  result  might  have  been  foreseen, 
for  the  circumstiuiceB  in  both  cases  are  rigoroiuly  the  same. 
I  may  bkewise  remark,  that  the  volume  of  crystals  which  form  in 
tt  B<^ution,  or  which  are  put  into  it,  has  no  sensible  influence  on 
tJie  term  of  saturation.  This  is  the  consequence  of  the  nature 
of  chemical  affinity  which  acts  only  at  distances  infinitely  small. 

Yet  Dr.  Thomson  found  that  water  retains  more  oxide  of 
arsenic,  when  saturated  by  cooling,  than  when  put  in  contact 
with  the  oxide  without  any  elevation  of  temperature ;  but  the 
reason  I  am  persuaded  was,  that  he  employed  too  little  oxide  of 
arsenic  relative^  to  the  water,  and  that  he  did  not  prolong  the 
contact  sufficiendy.  We  perceive  in  fact,  on  a  little  reflection, 
that  saturation  follows  in  ita  progress  a  decreasing  geometrical 

Srogression,  and   that  the   time   necessary  for  completing    it 
epends  upon  the  surfiuse  of  contact  of  the  solvent  and  the  Body 
to  DC  dissolved. 

It  happens  often  that  the  solution  of  a  salt  which  does  not 
ciyataUize,  and  which,  for  that  reason,  we  consider  as  saturated, 
^elds  saline  molecules  to  the  crystals  of  the  same  nature  plunged 
into  it ;  and  it  has  been  concluded  from  this,  that-the  crystals  of 
a  salt  impoverish  a  solution,  and  make  it  sink  below  its  true  point 
of  saturation.  The  fact  is  certain ;  it  is  even  very  general ;  but 
I  am  of  opinion  that  it  ba*  been  ill  explained. 
.    ^atunbon  in  a  saline  solMon  of  an  invariable  temfwratora  is 
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Uie  point  at  Which  the  Bolvent,  always  ia  contact  with  the  salt, 
can  neither  take  up  any  more,  nor  let  go  any  more.  This  point 
is  the  only  one  which  should  be  adopted,  because  it  is  deter- 
mined  by  chemical  forces,  and  because  it  remains  constant  as 
long  as  these  forces  remain  constant.  Accordins  to  this  defini' 
tion,  eveiY  saline  solution  which  can  let  go  salt  without  anv 
change  of  temperature  is  of  necessity  supersaturated.  I  shall 
now  ^ow  that  in  general  supersaturation  is  not  a  fixed  point, 
and  that  the  cause  which  produces  it  is  the  same  as  that  which 
keeps  water  liquid  below  the  temperature  at  which  it  congeals. 

When  a  hquid,  -or  even  an  elastic  fluid,  is  to  become  solid, 
the  change  does  not  always  take  place  at  the  temperature  at 
which  it  ought  to  happen.  Water,  for  example,  whose  freezing 
point  is  32°,  may,  in  suitable  circumstances,  remain  fluid  10°  or 
20°  below  that  point ;  and  its  boiling,  which  in  a  metallic  vessel 
takes  place  at  212°,  is  very  sensibly  retarded  in  vessels  of  glass. 
The  same  hquid  may  likewise  retain  in  solution  a  greater  quan- 
tity of  cartiontc  acid  than  corresponds  with  the  pressure.  The 
effects  of  this  kind  are  very  numerous  ;  their  intensity  in  deter- 
Dtinate  circumstances  ought  to  be  constant ;  but  as  they  appear 
to  depend  upon  the  inertia  of  the  molecules,  which  is  general  in  a 
very  weak  force,  end  which  yields  to  the  slightest  enort,  we  are 
never  sure  of  coming  to  the  point  at  which  this  intensity  is  a 
maximum ;  for  example,  we  have  observed  that  in  some  experi- 
ments water  remained  liquid  18°  below  its  freezing  point,  but 
nothing  indicates  that  it  may  not  preserve  it  in  a  much  more 
considerable  cold.  By  inertia  of  molecules,  which  is  necessarily 
a  v^ue  expression,  we  must  understand  a  resistance  to  a  change 
of  state  or  equilibrium  which  may  be  produced  by  different 
causes ;  such  as  the  difficulty  of  a  change  of  place  in  the  mole- 
cules in  a  medium  perfectly  homogeneous  ;  the  viscosity  of  the 
solvent ;  the  conduction  of^^heat,  wnich,  by  opposing  a  resistance 
to  the  disengagement  or  the  absorption  of  neat,  may  maintain 
the  equilibrium  of  the  molecules  \  and,  perhaps,  also  an  electric 
influence. 

It  is  certain  at  least  that  all  the  effects  of  which  we  have  just 
spokra  may  be  prevented  or  destroyed  by  causes  which  appear 
strangers  to  affinity.  Thus  water  congeals  always  at  32°,  and 
boils  at  212°  nearly  in  glass  vessels,  it  does  not  take  an  excess 
Qf  carbonic  acid,  or  it  lets  that  excess  go,  when  it  is  agitated. 
It  is  true  that  a  piece  of  ice  introduced  into  water  cooled  down 
ttelow  32°  will  infallibly  occasion  its  crystallization,  in  conse- 
quence of  the  reciprocal  affinity  of  the  molecules  of  water,  which 
is  greater  in  the  solid  than  the  liquid  state.  But  this  is  only  an 
additional  method  of  destroying  the  inertia ;  and  frequently 
inert  bodies,  particularly  when  they  have  asperities,  produce  th^ 
same  efiect. 

Supersaturated  saline  solutions  have  a  very  great  analogy  with 
.water  cooled  down  below  the  freezing  point,  and  every  diiug 
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that  has  been  just  asid  may  be  applied  to  tbem.  We  may  obtain 
these  solutioDs  by  evaporating  very  slowly  a  portion  of  the  ool- 
Tent ;  but  it  answers  better  to  cool  slowly  solutions  already  satu-. 
rated ;  for  some  salts,  as  the  sulphat«  and  carbonate  ot  soda, 
the  cooling  may  be  considerable  bufore  the  ciystallizatioo  begins ; 
but  in  general  it  ought  to  be  very  htUe.  The  general  cause 
producing  supersaturation  being  evidently  the  same  for  each 
aalt,  it  mil  be  sufficient  to  observe  the  effects  in  those  which 
show  them  with  the  greatest  intensity.  1  shall  take,  as  an 
example,  the  carbonate  of  soda. 

A  supersaturated  solution  of  this  sait  crystallizes,  jost  like 
Water  remaining  liquid  below  the  point  of  congelation,  either  by 
agitation,  or  the  immersion  of  a  crystal  of  carbonate  of  soda,  or 
of  a  foreign  body ;  and,  as  is  the  case  with  water,  we  cannot 
assign  the  limit  at  which  the  supersaturation  ^tops  abort.  This 
Unut,  in  each  experiment,  is  entirely  accidental.  It  depends 
upon  the  nature  of  the  vessel,  on  its  smoothness,  its  conduction, 
the  agitation  of  the  air.  But  as  we  determine  crystallization  io 
a  supersaturated  solution  of  carbonate  of  soda  by  a  slight  agita-> 
tion,  it  is  obvious  that  this  supersaturation  does  not  depend  on 
affinity,  but  on  a  force  purely  mechanical ;  for  motion  caimot  of 
itself  produce  chemical  effects, 

There  are  a  great  many  saline  solutions  which  crystaUize  afl 
toon  as  they  lose  a  portion  of  the  solvent,  or  their  temperature  is 
somewhat  lowered ;    and  it  would  be  difficult  by  the  means 

Eointed  out  above  to  know  whether  they  can  be  supersaturated  ; 
nt  the  phenomena  of  ciystaUization  leave  no .  doubt  on  iJiat 
bead. 

If  we  consider  a  saline  solution  in  which  some  scattered  crys" 
tals  have  formed,  if  it  be  exposed  to  evaporation,  these  crystals 
will  increase  without  the  formation  of  any  new  ones,  or  at  least 
this  wiU  often  happen.  But  evaporation  taking  place  only  at  the 
surface  of  the  liquid,  it  follows  of  necessity  that  the  saline  mole* 
cules,  which  have  lost  a  portion  of  their  solvent,  still  continue  in 
solution  till  they  approach  the  crystals  which  seize  upon  them ; 
for  if  they  precipitated  as  soon  as  they  lose  their  solvent,  we 
could  not  conceive  the  regular  increase  of  the  crystals.  This  is 
what  actually  happens,  when  the  evaporation  is  too  rapid,  rela- 
tively to  the  supersaturation  which  the  solution  is  capable  of 
assuming.  In  that  case,  a  multitude  of  small  crystals  are  depo- 
sited on  the  sides  of  the  vessel  containing  the  saline  solution. 

Supersaturation  does  not  appear  to  depend  on  the  affinity  of 
the  salt  for  the  solvent,  for  it  is  very  far  from  being  proportional 
to  it.  This  is  a  further  proof  that  it  is  owing  to  a  particular 
disposition  of  the  saline  molecules,  in  consequence  of  witich  they 
lesiBt  more  or  less  a  change  of  state. 

.  I  have  chosen  water  as  an  example  to  explain  by  analogy  the 
supenattmtion  of  saline  solutions,  becaoec  the  peimanence  of 
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its  liqmdity  below  the  point  of  coaffelation  cannot  be  ascribed  to 
afOnity,  as  in  the  saline  solutions,  mere  it  may  be  supposed  th^ 
the  supersatnration  ia  owing  to  the  affinity  of  the  salt  for  ita 
solvent;  but  as  the  effects  are  the  same  in  circumstances  abso- 
hitely  similar,  it  is  very  probable  that  their  causes  are  the  same. 

There  has  been  long  entertained  an  opinion  respecting  the 
permanence  of  the  saturation  of  saline  solutions  which  1  have 
never  adopted ;  because  it  does  not  appeu'  to  me  sufficienthr 
demonstrated.  The  opinion  is,  that  water  saturated  with  a  salt 
is  capable  of  depositing  a  portion  of  it  when  left  at  rest,  thon^ 
its  temperature  does  not  alter.  But  M.  Beudant  in  his  memoir 
on  the  causes  which  may  produce  changes  in  the  form  of  the 
ciystals  of  the  same  mineral,  has  cited  several  facts  in  support 
of  this  opinion,  which  he  appears  to  adopt.  I  consider  it, 
Uierefore,  as  necessary  to  discuss  it  here. 

"  I  have  remarked, '  says  M.  Beudant  (Ann,  de  Chim.  ct  d« 
Phys.  viii.  16),  "  that  veiy  regular  ciyatals  may  form  withont 
any  evaporation  whatever  m  soIutioQS  otherwise  very -dilute  ;  but 
it  does  not  appear  that  all  the  salts  ere  in  this  state.  To  satisfy 
myself  oo  the  subject,  I  placed  dilute  solutions  of-different  salts, 
all  at  the  same  degree  of  density,  in  flagons  completely  6lled, 
and  well  stopped,  which  I  lell  in  a  press.  On  visiting  them 
long  after,  1  observed  that  they  were  all  eqaally  fitU,  and  that 
consequentty  there  had  been  no  evaporation  ;  but  in  several  of 
them  the  salts  bad  crystallized.  I  remarked  that  it  was  precisehr 
those  which  had  the  greatest  degree  of  cohesion,  as  the  sulphate 
of  potash,  alum,  borax,  muriate  of  barytes  Sic. ;  while  those 
whose  cohesion  was  weaker,  as  nitrates  of  potash  and  ammonia, 
sulphates  of  ammonia  and  iron,  muriate  of  soda,  Boc.  had  not 
crystallized." 

In  the  Ann.  de  Chim.  et  de  Phys.  vii.  70,  I  have  already 
stated  experiments  in  my  opiniun  very  decisive,  showing  that 
saturated  saline  solutions,  whose  temperature  is  constant,  do  not 
deposit  salt ;  and  that  they  remain  homogeneous  through  their 
whole  extent;  but  since  that  time  I  have  made  new  experi- 
ments to  answer  all  objections  that  could  be  advanced,  and  the 
result  of  them  has  been  precisely  the  same  as  that  of  the  former 
ones. 

I  took  two  glass  tubes,  two  metres  in  length,  and  three  centi- 
metres in  diameter.  I  put  into  one  a  solution  of  nitre  saturated 
at  the  temperature  of  the  caverns  under  the  Observatory,  and 
into  the  other  a  solution  of  sea  salt  equally  saturated.  Two 
other  tubes  were  filled  with  similar  solutions,  m  which  there  was 
not  more  than  four  per  cent,  of  each  salt.  These  tubes  well 
closed  remained  six  months  in  thecavernS  of  the  Observatoir  in 
ft  vertical  situation.  At  the  end  of  that  time  I  determined  by 
evaporation  the  quantity  of  salt  contained  in  the  water  of  the 
upper  and  lower  port  of  each  tube,  and  I  found  that  the  solutions 
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were  perfectly  homogeneoas.  I  bWI  add  likewise  that  cryBtalg 
ofiutre  suspended  b^w  the  surface  of  a  saturated  solution  of  that 
salt,  underwent  no  sensible  diminution,  during  an  interral  of 
more  than  two  years,  that  they  hare  remained  in  the  constant 
temperature  of  the  caverns  of  the  Observatory. 

The  facta  which  I  have  just  stated  are  oppoeite  to  those  of 
M.  Beudant ;  and  if  they  were  prodaced  by  the  same  cause, 
they  could  not  exist  at  the  same  time.  It  remains  for  me  to 
show  that  in  fact  they  are  owing  to  difitrent  causes. 

M.  Beudant  does  not  give  sufficient  details  respeotinK  hi* 
eiperiments ;  but  they  can  be  perfectly  well  inutated  by  tSunf^ 
aaune  solutiona  saturated  or  not,  letting  them  co<^  for  aOBw 
time,  and  then  bringing  them  back  to  their  original  temperature. 
If  the  cooling  has  been  sufficiently  low  to  sapersaturate  the  solor 
tions,  they  will  have  crystallizea  in  their  lower  wts.  If  now 
the  temperature  be  raised,  the  ciystals  will  not  oe  completely 
dissolved  j»ovided  we  do  not  agUate ;  because  the  liquid  in 
ccntact  with  them  wiU  acquira  by  saturating  itself  mora  oensi^ 
than  the  uffet  portions.  It  wffl,  therefore,  remain  at  the  bottom 
of  the  vessel,  and  will  prevent  the  crystals  from  dissolving. 
The  solutions  which  did  not  crystallize  in  M.  Beudant'a  expen- 
ments  were  not  sufficiently  saturated  to  be  carried  beyond  the 
Umit  of  saturation  by  the  cooling  which  they  experienced.     It 

Xars  to  me  certain  from  these  facts,  that  the  crystallizations 
h  M,  Beudant  observed  were  entirely  owing  to  the  cooUng 
of  the  saline  solutions. 

I  shall  now  give  an  account  of  the  experiments  which  I  bavo 
made  on  the  solubility  of  the  salts. 

Havin?  saturated  water  with  a  salt  at  a  determinate  tempera- 
tare,  »3  I  have  explained  above,  I  take  a  matrass  capable  of 
holding  150  to  200  grammes  of  water,  and  whose  neck  is  16  to 
18  centimetres  in  length.  After  having  weighed  it  empty,  it  ib 
filled  to  about  a  toiam  part  with  the  sahne  solution,  and  weighed 
again.  To  evaporate  the  water,  the  matrass  is  laid  hold  of  1^ 
the  neck  by  a  pair  of  pincers,  and  it  is  kept  on  a  red-Jiot  inm  at 
an  ansle  of  about  45°,  taking  care  to  move  it  continually,  and  to 
give  the  liquid  a  rotatory  motion,  in  order  to  favour  the  hoihng, 
and  to  prevent  the  violent  bubbling  up,  which  is  very  common 
with  some  saline  solutiona,  as  soon  as,  in  consequence  of  evapo- 
ration, they  begin  to  deposit  crystals.  When  the  saline  mass 
is  dry,  and  when  no  more  aqueous  vapours  are  driven  off  at  a 
heat  nearly  raised  to  redness,  I  blow  into  the  matrass  by  means 
of  a  glass  tube  fitted  to  the  nozzle  of  a  pair  of  bellows,  m  order 
to  drive  oat  the  aqueous  vapour  which  fills  it.  The  matrass  is 
then  allowed  to  cool,  and  weighed.  I  now  know  the  proportion 
of  water  to  the  salt  held  in  solution,  and  this  is  expressed  by 
tepreaeiiting  the  quantity  of  water  to  be  100.  Each  of  th« 
following  results  is  the  mean  of  at  least  two  ezperimenta  z 
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-  Solubility  of  Otioride  of  Potainum. 

Tenperatare  Chloride  diMol  Ted  bf 

MiitigrBd*.  100  water. 

O-OO* 29-21 

19-35 ,.  34-63' 

52-39 43-59 

79-58 60-93 

109-60  .:,.. 59-26 

If  we  coOBtmct  tbese  results,  tailing  the  degrees  of  temperature 
for  abscissae,  and  the  quantities  of  salt  dissolved  hj  100  water 
for  ordinates,  we  shall  see  that  they  can  be  repre«ented  by  a 
strairiit  line.  To  find  its  equatioo,  I  have  supposed  the  ordi- 
nBteM-63  corresponding  to  19-35°  to  be  constant,  because  the 
expeiimeiits  on  solubility  at  mean  temperatures  sbonld  in  general 
be  more  accurate  than  tb,ose  made  at  temperatures  at  a  great 
distance  from  them,  and  a  straight  Une  was  made  to  pass  suc- 
cessively by  the  extremis  of  each  ordinate  representing  the ' 
solubiliw.  There  resulted  for  the  tangent  of  the  uigle' which 
the  straight  line  makes  with  the  line  of  abscissas  the  following 
valoM: 

0-2749;  0-2742 ;  0-2723 ;  0-2740 ; 
the  mean  of  which  is  0-2738.    Of  consequence,  the  equation  of 
the  line  of  solubility  of  the  chloride  of  potassium  will  be  : 
y  =  0-2738  x°  +  2923 

It  may  be  emi^oyed  with  certain^  to  find  the  solubility  of 
chloride  of  potassium  at  all  ten^ratures  comprehended  between 
the  two  extremes  0°  and  109-6°;  butin  all  probability  it  would 
not  serve  for  temperatures  much  more  elevated,  or  much  lower. 
This  equation  is  constructed  in  Plate  C,  under  the.  name  of  cfalo-' 
ride  of  potassium.  By  means  of  the  division  of  the  lines  on 
which  are  counted  the  temperatures  and  solubilities,  it  will  be 
easy  to  find  without  calculation  the  corresponding  solubility  at  a 
determinate  temperature, 

Soluinlity  of  Chloride  of  Barium. 
TcmperetDre  centigrade.  Salt  dliMWed  ia  100  water. 

15-64° 34-86 

49-31 43-84 

74-89 60-94 

105-48 69-58 

the  equation  of  the  line  of  solubility  is, 

y  =  0-2711  f  +  30-62 
In  these  experiments,  the  chloride  of  barium  is  supposed  to  be 
anhydrous ;  but  as  when  it  is  crystallized  it  retains  two  proper* 
tions  of  water,  22-66,  for  one  of  chloride,  131-1,  we  must  of 
1 
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1820.]  Solubility  of  the  Salts  in  Water.  9 

Becessity,  in  order  to  compare  its  solubility  with  that  of  other 
Baltfi,  increase  each  number  of  solubihty  by  the  same  number 
multiplied  into  the  ratio  of  22*66  to  IJl'l,  and  diminish  by 
as  much  the  quantity  of  water.  On  making  this  conection,  tha 
preceding  results  will  be  changed  into  the  following : 

TnnpcnlDW.  Salt  disulTcd  in  100  «U«r. 

16-64*' 43-50 

49-31 65-63 

74-89 65-51 

106-48 77-89 

Theee  resulta  are  represented  by  a  curve  deviating  reiy  little 
from  a  straight  line.    They  are  represented  on  the  plate. 

Solubility  (^Chloride  of  Sodium. 
TcDpcrMai*.  Salidluilwd  in  lOOwUcr. 

13'«9° 36-81 

16-90 36-88 

59-93 37-14 

100-73 40-38 

He  live  of  solubility  of  this  chloride  is  not  a  straight  line;  for 
the  equation  of  a  hue  passing  by  the  two  ex^me  ordinates, 
36-81  and  40-38,  wy^  0-O4768  j*  +  36-16,  and  the  solubility 
calculated  from  Uiis  equation  for  the  temperature  59-93°  is  38-Ot 
instead  of  37-14,  which  experiment  gives.  At  the  temperature 
of  0°,  I  found  a  solubility  a  little  greater  than  at  13-%^°,  and  X 
intend  to  tfaike  new  experiments  to  investdgate  this  anomaly. 

Solubility  of  Sulphate  of  Potash, 
Tcniprratare.  Sail  ^iiMlrrd  in  100  water. 

12-72° 10-57 

49-08  ., 16-91 

63-90 19-29 

101-60 26-33 

The  line  of  solubihty  is  a  straight  line  whose  equation  ia 
y  =  0-1741  *"  +  8-36 
Solubility  of  Sulphate  of  Magnetia. 
TcnptratOK.  Sail  dlnolTCd  in  100  water. 

14-58*' 32-76 

39-86 46-05 

49-08 4918 

64-36  - 66-76 

97-03  - : 72-30 

The  line  of  solubility  is  a  straight  Une  whose  equatioQ  is 

■  y  =  0-47816 1°  +  25^76 
Hie  sulphate  of  atagnesia  is  here  supposed  anhydrous  j  but  ajt^ 
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it  cryBtallizea  retaining  seven  portions  of  water,  70*3,  for  one 
proportion  of  salt,  74'o,  each  nmnber  which  ezprsssea  the  solu- 
bitity,  must  be  increased  by  this  number  nuildphed  by  the  ratio 
9f  79-3  to  74-6,  and  the  corresponding  quantity  of  water  dimi- 
nished as  much.  We  shall  thus  have  for  the  aoiubility  of  crystftl- 
hzed  sulphate  of  magnesia  the  following  results : 
Tmperalart. 

14-68° 103-69 

39-86 178-34 

49-08 212-61 

64-35 293-13 

97-03 644-44 

These  reanlts  are  no  longer  pn^rtional'to  the  temperatures  i 
they  augment  in  a  much  greater  ratio. 

Solubility  of  Sulphate  of  Sodm, 

Salt  uAmbir  Id  100  naler. 
Tcmpcratare.  Aakjinm.  Cryilmlliced. 

C-OO" 6-02  12-17 

U-67   10-12 26-38 

13-30  .... 

17-91    .... 

^5-05    .... 

28-76   .... 

30-75   .... 

31-84   .... 

32-73   .... 

33-88   .... 

40-15  .... 

43-04   47-81 

'50-40  46-82 

59-79    45-42 

70-61    44-35 

84-42    42-96 

10317    42-65   

AVe  Bee  by  these  results  that  the  solubili^  of  sulphate  of  soda 
follows  a  very  singular  law.  After  having  increased  rapidly  to 
about  the  temperature  of  33°,  where  it  is  at  its  maximum,  it 
diminishes  to  103*17°,  and  at  that  point  it  is  neady  the  same  as 
at  30-5°.  The  sulphate  of  soda  presents  the  second  example  of 
a  body  whose  solubihty  diminishes  as  the  temperature  augments ; 
for  Mr.  Dalton  has  already  observed  the  same  property  m  lime. 
In  the  plate,  the  li»e  of  solubility  of  aphydrous  sulphate  of  soda 
is  traced.  It  consists  of  two  branches  convex  towards  the  axis 
of  the  abscissas,  and  having  a  point  of  contrary  flexure  corre- 
sponding nearly  to  the  temperature  of  33°.  It  was  not  possible 
to  represent  more  than  a  small  portion  of  the  line  of  solubility  of 
crystallized  sulphate,  on  account  of  the  great  extent  of  the  ordi- 
!)ates;  besides,  this  line  could  not  be  of  use  be  toad  60°,  b 


16-73  

28-11    

48-28 

99-48 

47-37  

270-22 

60-04  

48-78     ... 

312-11 

..   .  291-44 

47-81    

46-82 

276-91 

262-35 

1820.]  SolubiHtyof  the  Saiti  in  Water.  11 

the  aolphiite  ofsodadoesnot  then  jetaia  a  qnanti^  of  watef  a« 
oonaideiable  aa  in  tow  teaiperatmea. 

Solubility  of  Kitrate  of  Barytei. 
Tenpcratare.  Hill  iHwJtwI  in  laO  water. 

0-00° 60O 

14-96 818 

17'S! »M 

37-87  13'67 

»n 17-07 

62-11  17-97 

73-76 26-01 

86-21  29-67 

101-66 : 36-18 

Solubility  of  Nitre. 
TaapcTMare.  Sail  dbMltcd  la  IM  water. 

0-00" 13-32 

6-01 16-72 

11-67 22-23 

17-91  29-31 

24-94 38-40 

36-13 64-82 

46-10 74-66 

64-72 97-05 

66-46 126-42 

79-72 169-27 

97-66 236-46 

Solubility  of  Chlorate  of  Potash. 
TrMpenunrc 

0-00° 3-33 

13-32 6-60 

16-37 6-03 

24-43 8-44 

36-02 12-06 

49-08 18-96 

74-89 35-40 

104-78 60-24 

The  lines  of  Holubility  of  these  three  aalts  aie  repreaeoted  io 
the  plate.  They  ahow  at  once  to  the  eye  that  the  aolubUity  of 
each  Bait,  especially  nitre,  incieases  at  a  great  rate.  It  would 
have  heen  possible  to  have  represented  them  by  algebraic  for- 
fnnlas,  but  their  graphical  hnes  have  the  advantage  of  giving 
immediately,  and  witnout  calculation,  and  with  almost  aa  great 
precision,  the  solubility  for  all  temperatures  between  which  the 
expeiiments  were  made.  1  intend  to  give  in  a  second  paper  the 
solubihty  of  a  greater  number  of  salts,  antl  to  present  thetn  under 
the  form  of  tables  for  every  five  degrees  of  temperature  at  least, 

3'  I       n  CiOOQlC 
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■  The  results  which  I  have  obtained,  though  not  numerous,  ue 
sufficient  to  show  that  if  we  cannot  hope  to  reduce  the  solubility 
of  the  salts  to  general  priuciples,  it  deserves  at  least  a  particular 
attention,  expressly  in  consequence  of  the  anomalies  which  it 
exhibits:  I  abstain  at  present  from  drawing  any  consequence ; 
I*8ha)l  wait  tjU  I  obtain  the  assistance  of  new  experiments. 


AancLE  II. 


Further  Observations  oti  the  Use  of  Gauze  Veils  as  Pretervativet 
from  Contagion.    By  Mr.  Bartlett. 

(To  Dr.  Thomson.) 

SIR.  BuMrngkam,  Od.  It,  Ifilf. 

When  I  suggested,  through  the  medium  of  youi  Annals,  the 
■ae  of  eauxe  veils  as  preservatives  from  contagion,  I  was  not 
a»are  uiat  M.  Rigaud  de  I'lsle  had,  in  a  memoir  "  On  the 
Physical  Properties  of  Bad  or  Unwholesome  Air,"  the  aria 
catliva  of  the  Italians,  read  at  a  meeting  of  the  Royal  Academy 
of  Sciences  at  Paris,  recommended  to  those  exposed  to  a  dele- 
terious atmosphere  some  simple  thing  as  a  screen  to  be  placed 
before  the  organs  ofrespirotion  so  as  to  intercept  the  insalubrious 
particles  mingled  with  the  air  they  breathe.  His  paper,  although 
confined  to  those  local  causes  of  epidemics  which  prevail  m 
,  districts  to  which  his  personal  observatitm  had  extended,  is  so 
replete  with  information,  and  so  corroborative  of  the  efficacy  of 
the  measure  which  I  am  desirous  to  extend  to  animal  effluvia,  as 
well  as  to  miasmata  arising  from  vegetable  decomposition,  that 
I  shall,  perhaps,  be  pardoned  if  I  av^l  myself  of  some  of  the 
facts  which  he  adduces.  I  am  led  to  intrude  these  remarks  upon 
your  notice  at  this  time  more  particularly  from  the  circumstance 
of  my  "  suggestion "  having  been  condemned  by  a  medical 
work  •  with  an  asperity,  "  not  to  use  a  harsher  term,"  1  was  not 
altogether  prepared  to  expect,  nor  do  I  feel  conscious  of  having 
at  aS  deserved  it.    But  the  use  of 

" tcalfihig  kniva  initead  tfpnu," 

may,  without  much  impropiiety,  be  conceded  to  the  faculty ;  I 
am,  therefore,  content  to  allow  this  great  "  northern  light,  the 
reviewer,  (who,  by  the  by,  gravely  teUs  the  world  that  contagion 
is  an  "  animal  product, "  and  afterwards  expresses,  in  the  ve^ 
eame  page,  his  ignorance  of  its  properties  !  f)  the  triumph  of  his 
irony ;  while  1  will  oppose  to  his  "  want  of  faith  "  that  "  test  of 

•  The  Edinhargh  Mnlicnl  and  Surglral  Jooraal,  Xo.  61,  p.  6tl,  033. 
-t   Ibid.  p.  830, 
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^th/'  experience,  which  he  so  confidently  challen^s.  I  will 
now  pursue  the  ai^uments  of  M.Rigaud  de  I'laie.  "Miasmata," 
he  saya,  "possets  such  a  gravity  that  they  can  never  rise  in  the 
atmosphere  unless  assisted  by  a  tighter  bodif,  which  carries  them 
into  tt."  In  support  of  this,  be  says,  the  air  which  i&  veiv 
unhealthy  at  Montalto,  Coiteno,  and  along  all  that  ooftd^ 
•tretching  to  the  south  as  far  as  Terracina,  becomes  salubrious 
on  Mount  Argentaro,  which  rises  above  Orbitello.  The  villages 
of  la  ToUa,  and  the  habitations  situated  above  Civita  Vecchia  on 
the  Cimic  hills,  afford  a  very  agreeable  and  healthy  abode, 
though  situated  in  the  centre  of  that  region  of  desolabon.  The 
game  is  the  case  when  we  rise  above  the  village  of  St.  Felice  oa 
the  mountain  of  Circe  to  the  palace  of  Theodoric  above  Temt- 
cina ;  to  the  villages  of  Se^a  and  Sermoneta,  perched  perpendi- 
ctdarly  above  the  Pontine  marshes  on  the  rocks  of  the  Lepioe 
mountains  ;  also  at  Monte  Fiascone  above  the  lake  of  Bolsena, 
above  the  villages  of  Valentano,  Capo  di  Monte,  Martha,  tie, 
A  little  further  eastward,  on  the  insulated  rock  of  St.  Orestes, 
the  inhabitants  of  the  village,  which  is  built  on  its  side,  enj<^ 
the  best  health ;  if  they  descend,  disease  attacks  them,  and 
conuDOD fevers  make  their  appearance ;  and  a  little  lower  down, 
for  instance  at  Saudreva,  they  will  have  putrid  fevers  ;  and  stilt 
lower  down,  they  will  die.  The  observations  of  some  eminent 
travellers  support  these  remarks. 

"  Miasmata,"  he  continues,  "have  no  smell  by  which  tbey 
can  be  distinguished.  They  may  bo  separated  from  the  odorous 
substances  with  which  they  seem  to  be  most  intimately  blended." 
Of  the  peculiar  odour  emitted  by  stagnant  waters,  he  adds,  it 
has  something  disagreeable  and  sickly,  which  seems  to  warn  us 
not  to  approach  places  where  it  is  perceived ;  it  may,  however, 
be  inhaled  without  any  ill  effect  in  certain  seasons  of  the  year. 
X  have  myself  been  several  times  exposed  to  it.  In  1810  and 
1811,  in  passing  the  numerous  ponds  which  cover  the  sea  coast 
of  the  ecclesiastical  state,  at  Maccharesc,  Ostia,  Foliguano,  in 
the  Pontine  marshes,  which  I  have  repeatedly  traversed  in 
various  directions,  I  have  always  perceived  this  peculiar  smelt, 
without  austaining  any  inconvenience  from  it.  The  following 
year,  on  the  contrary,  on  a  very  hot  day  in  the  beginning  of 
September,  among  the  ponds  of  Vauvert,  between  St.  Giles  and 
Aigues  Mortes,  in  Languedoc,  1  was  suddenly  seized  with  nauaea 
and  a  feeling  of  sickness,  which  lasted  several  days,  though  I 
remarked  at  the  time  that  no  kind  of  odour  was  emitted  by  the 
marah.  He  asserts,  from  experience,  that  "  it  is  much  more 
dangerous  to  inhale  bad  air  in  the  night  than  in  the  day  time. 
All  the  hours  of  the  day  or  of  the  night  ore  not  attended  with 
equal  risk.  The  least  critical  moment  is  when  the  heat  is 
^preatest  and  the  sun  highest  above  the  horizou.  The  most 
dangerous  is  that  which  accompanies  the  setting  and  that  which 
precedes  the  rising  of  the  sun."  This  observation,  which  ^fjiei 
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to  all  times  and  places,  proves  to  demomtntion  the  uititm  of 
miasmata  mth  a^ueoiu  vapours;  the  former  are  heavy ;  the  latter, 
poBBessiDg  extreme  leviw  and  dilatibility,  lend  Uiem  winga. 
Karifiedia  the  middle  of  tae  day  by  the  heat,  the  more  elastic  and 
lighter  vapouis  must  then  occupy  more  Bpace  in  the  atmosphere; 
die  miaBmata  which  the^  carry  with  them  must  also,  ai  such 
times,  be  more  widely  diffused ;  vre  do  not,  therefore,  inhale 
them  in  such  lar^e  doses  in  the  same  volume  of  air,  and  conse- 

rntly  cannot  m  those  hours  be  so  much  affected  by  them. 
Rigaud  de  I'lsle  proves  that  miasmata  are  much  lesa  subtle 
than  t£e  air,  or  the  principle  of  amella  ;  since  air  and  odorous 
effluvia  penetrate  into  every  place,  whereas  miasmata  are  stop> 
ped  and  expelled  by  various  obstacles.  "  Tke  interposition  oj  a 
jorett,  a  mountain,  a  high  wall,  or  even  of  a  mere  clotk,  may  aito 
co-operate  in  this  separation,  and  preserve  Ui  in  a  variety  of  ctrcwa- 
stances Jrom  the  pemiciotu  ^ects  of  tke  air  charged  vAtn  Mleteriout 


Tbe  arguments  of  the  non-contaeionists  have,  1  conceive, 
been  too  ably  refuted  to  require  an  additional  exposition  of  their 
fidlacy.  Were,  however,  further  proofs  necessary,  the  circom- 
stances  which  attended  the  too  early  removal  of  the  restrictions 
npon  the  inhabitants  of  Marseilles,  when  the  plague  raged  there 
in  1720 ;  and  the  faial  effects  which  followed  the  tementy  of  the 
students  of  medicine  at  Edinburgh,  some  years  since,  during  the 
prevalence  of  the  Infirmary  fever,  would  sufficiently  demonstrate 
It.  It  is  also,  I  think,  equally  clear  that  contagion  cau  be  com- 
municated' by  means  of  the  resfuratory  organs  only  ;  this  opinion 
experience  nourly  confirms.  The  Edinburgh  Review  for 
March,  1819  (pp.  421,  422),  wiUi  all  its  caution  in  giving  an 
opinion  on  questionable  data,  thinks  it  probable  that  conta- 
gion "  may  be  conveyed  into  the  stomach  by  the  saliva ;  or  it 
may  be  absorbed  by  the  skin  in  some  instances;  but  ve  are 
convinced  that  by  far  the  most  ordinary  v>ay  is  inhalation  by  the- 
Ivngs,"  That  the  skin  does  not  possess  sufficient  powers  of 
absorption,  or  the  means  of  secreting  pestilential  virus,  is  proved 
by  the  circumstance  that  all  animal  poisons  (not  excepting  that 
of  snakes  or  the  saUva  of  mad  dogs),  being  innocuous,  by  mere 
contact  with  the  skin  alone  ;  of  course,  I  except  those  cutaneous 
and  other  disorders  which  are  not  communicable  by  any  other 
means.  Admitting,  therefore,  and  it  is  not  too  much,  tnat  the 
elements  of  contagitm,  as  de  I'Isle  proves,  are  disseminated  in 
conjunction  with  aqueous  vapours,  the  efficacy  of  any  measure 
for  its  prevention  must  depend  upon  the  resistance  it  opposes  to 
the  passage  of  humidity.  Now,  how  much  soever  the  editor  of 
the  Edinbui^h  Medical  and  Surreal  Journal  may  question  the 
capability  of  gauze  veils  as  preventives,  Mr.  Murray's  communi- 
cation (for  which  I  feel  much  indebted  to  that  gentleman),  in 
your  number  for  September,  most  satisfactorily  demonstrates 
tha^.  they  actually  will  resist  Uie  passage  of  moisture.    An  ezpe- 
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rinieiit  which  I  lately  tried  myself  also  confirmB  this.  Over  ■ 
given  surface  of  boiling  water  1  suspended  two  pieces  of  sea- 
weed, esch  weighingybur  graita,  ana  measuring  an  inch  square; 
one  piece  was  enclosed  in  a  single  envelope  of  gauze ;  the  other 
tner»7  attached  to  a  thread  at  the  same  elevation.  After  the 
lapse  of  15  tnintrtes,  the  latter  was  found  to  have  gained  a  graim 
m  weight,  while  the  other  scarcely  exhibited  a  sensible  cbffer- 
eoce  !  I  also  submitted  two  thermometers  (the  one  surrounded 
by  gauze,  and  the  other  not)  to  different  degrees  of  atmospheric 
temperature ;  as  well  as  over  cold  water,  in  a  warm  room,  when 
a  considerable  evapoi&tion  must  have  been  going^  on ;  but  I 
always  found  a  vanatioa  to  exist  between  the  two.  Hence,  as  it 
is  well  known  that  heat  and  moisture  are  the  parents  of  putrefac- 
tion, it  is  more  than  probable  that  they  are  the  generators  of  thoaa 
jepidemics  which  exist  with  greater  br  less  virulence,  in  everj 
quarter  of  the  globe.  But  to  recur  to  the  remarks  of  the  Edin^ 
burgh  Medical  and  Physical  Journal.  "  Mr.  B."  says  the  writer 
{alluding  to  the  inference  which  I  had  deduced  from  data,  he 
conceives,  "  exceedingly  loose  and  inconclusive ;  not  to  apply 
&  harsher  term")  "is  so  fond  ofremote  analogies,  that  we  wonder 
he  did  not  hit  upon  the  fact  of  gauze  thrown  over  fruit-trees 
being  a  protection  to  the  tender  blossoms  from  the  hoar-frost  of 
the  mornings  and  evenings."  I  beg  to  assure  the  learned  gentle- 
man who  has  so  kindlv  furnished  me  with  the  argument,  that  it 
bad  not  escaped  my  observation  ;  and  currants  are  to  be  seen  at 
ibe  present  moment  in  a  gentleman's  garden  in  this  place  as 
fresh  beneath  a  common  net  (which  was  the  only  thing  made  use 
of  to  preserve  them  from  "  the  winds  of  heaven,"  which  might 
otherwise  have  "  visited  them  too  roughly  ")  as  they  were  when 
in  season  ;  while  those  exposed  to  the  same  atmosphere,  with- 
out that  protection,  were  withered  up  months  ago.  Want  of 
fiuth  in  the  efficacy  of  any  measure  must  be  respected  from  the 
regard  due  to  opimon ;  but  what  can  be  said  for  the  consistency 
otthose  who  can  condemn  a  measure  as  "  hypothetical,"  as 
founded  on  analogies  "  loose  and  inconclusive,  and  yet  reconw 
mend  it!  Yet  such  is  the  case,  for  "  notwithstanding,"  says  the 
work  alluded  to,  "  our  declared  want  of  faith  in  its  efficacy,  wc 
are  desirous  that  Mr.  Bartlett's  su^estion  should  be  tried." 
The  case  of  my  little  girl,  which  1  noticed  in  a  subsecjuent  letter, 
and  which  appeared  in  your  number  for  July,  is  considered  eveb 
by  this  fastidious  critic  as  worthy  of  remark.  To  that  instance 
I  have  to  add  a  second,  wherein  I  subjected  the  same  child 
(having  taken  a  -similar  precaution)  to  actual  contact  with 
another  chUd  which  had  a  full  eruption  of  the  measles  on  it  at 
die  time  without  any  ill  effects  resulting  from  it. 

I  cannot  close  this  article  without  referring  to  another  profes- 
sional work,  the  London  Medical  Repository  for  July,  wherein 
.fhe  learned  editors  (Drs  Uwins,  Palmer,  and  Gray,)  thus  speak 
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of  my  suggestion :  "  We  consider  this  idea  might  be  adopted 
with  propriety,  and  probably  with  effect." 

1  must  confess,  without  presuming  too  much,  that  I  look  apon 
the  favourable  opinions  of  such  men  as  I  have  named  as  no 
f»>pmion  sanction  to  the  measure  1  have  proposed ;  and  I  have 
only  once  more  to  express  a  hope  that  it  will  undergo  the  test 
of  experiment  upon  a  scale  that  will  either  confinn  its  utility,  oi 
dispiove  its  efficacy.        1  have  the  honom-  to  be,  Sir, 

'Your  very  obedient  servant, 

J.  M.  Babtlett. 


Article  III. 

Researches  on  a  new  Mineral  Body  found  in  the  Svlphur  extracted 

from  Pyrites  at  Fahlan.    By  J.  Benelius. 

(QHuftuAuI  JVm  Tol.  iW.  pMST.) 

10.  Coanthination  of  Seleniuret  of  Hydrogen  with  the  Bases  of  the 
Hydroselem  urets. 

The  seleniuret  of  hydrogen  posBesses  the  same  properties  as 
the  sulphuret  and  telluret  of  tiydrogen ;  it  changes  the  blue 
colour  of  htmus  to  red ;  unites  as  an  acid  with  those  bases 
whose  radicals  have  a  stronger  affinity  for  oxygen  than  that  of 
hydrogen ;  and  reduces  the  others  to  the  state  of  metallic  sele- 
murets.  The  soluble  hydroseleniurets  have  the  taste,  and  like- 
wise to  a  certain  degree  the  smell,  of  liver  of  sulphur,  and  cannot 
by  these  characters  oe  distinguished  from  the  nydrosulphurets ; 
but  they  have  a  deep  red  or  orange  colour,  and  in  this  respect 
approach  the  hydrotellurets.  But  I  must  observe  that  the 
colour  of  these  last  is  much  more  beautiful,  and  has  a  tinge  of 
purple,  like  red  wine ;  while  that  of  the  hydroseleniurets  oas  a 
tint  of  yellow,  and  approaches  the  colour  of  strong  ale.  The 
hydroseleniurets  produce  spots  upon  the  skin,  which  are  black, 
brown,  or  yellow,  according  to  the  intensity  of  the  solution,  and 
which  cannot  be  removed  by  water. 

1  cannot  determine  whether  this  colour  belongs  to  the  hydro- 
aeleniurets  as  essentially  as  it  does  tu  tiie  hydrotellurets,  or 
whether  it  be  owing  to  an  excess  of  selenium  dissolved  by  the 
hydroseleniuret.  I  melted  selenium  with  an  excess  of  potassium ; 
the  combination  was  attended  with  an  explosion  by  which  a 
great  portion  of  the  mass  was  lost ;  but  what  remained  gave  an 
orange-red  colour,  though  there  was  a  disengagement  of  hydrogen 
during  its  solution.  This  observation  seems  to  prove  that  at 
least  the  alkaline  hydroseleniurets  are  coloured.  But  1  ought  to 
observe  that  I  did  not  repeat  this  experiment,  though  it  in  some 
measure  failed. 
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An  experimeat  made  with  lime  Heems  to  prove  the  cODtnuy 
of  that  made  with  potassium.  I  passed  ia  a  suitable  vessel  a 
'OurreDt  of  seleniuretted  hydrogen  gas  through  a  portion  of  lime 
water,  taking  care  to  exclude  the  atmospheric  air  completely. 
The  liquid  became  at  first  muddy,  and  deposited  a  small  quantity 
ijf  red  powder.  The  clear  liquid  remained  colourless,  though  a 
l^at  excess  of  seleuiuretted  nydrogen  gas  was  passed  through 
it.  The  first  precipitate  was  merely  aeteniuret  of  lime,  whose 
hydrogen  had  been  oxidized  by  the  air  contained  in  the  lime 
water.  The  colourless  liquid  left  in  a  phial,  which  I  considered 
-es  hermetically  sealed,  began,  after  two  days,  to  become  red  at 
tiie  surface  without  any  precipitation,  and  the  colour  increased 
till  it  spread  over  the  whole  liquid.  This  effect  being  at  an  end, 
a  brownish  pellicle  of  seleniuret  of  lime  began  to  form  on  the 
liquid,  and  small  crystals  of  the  same  substance  swam  against 
the  sides  of  the  phial.  After  three  weeks,  the  Uquid  had  again 
become  colourless.  The  explanation  of  this  phenomenon  is 
easy.  The  hydroseleniuret  of  lime  in  contact  with  the  air  is 
decomposed ;  but  the  resulting  seleniuret  remained  combined 
with  the  undecoroposed  part,  constituting  a  seleutated  hydrose- 
leniuret. This  combination  having  at  last  reached  its  point  of 
saturation,  the  decompositioa  of  the  hydroseleniuret  occasioned 
Ihe  precipitation  of  seleniuret  of  Ume,  partly  in  the  form  of  a 
peUiclf ,  and  partly  in  crystals.  The  colouriess  liquid  from  which 
this  last  was  deposited  contEuned  still  Ume  in  solution.  Thia 
proves  that  selemuretted  hydrogen  can  neutralize  a  greater  quan- 
4i^  of  base  than  selenium  alone.  The  same  is  the  case  with, 
sulphur. 

The  best  method  of  producing  the  hydroseleniurets  is  to  dis- 
solve seleniuret  of  iron  in  muriatic  acid,  and  to  make  the  gas 
pass  into  a  Woulfe's  apparatus,  in  which  the  gases  are  dissolved, 
or  mixed  with  water,  aeleniuretted  hydrogen  gas  is  absorbed 
much  more  rapidly  and  completely  than  sulphuretted  hydrogen 
gaa,  end  we  do  not  lose  so  much  of  it  as  of  this  last. 

llie  hydroseleniurets  are  decomposed  by  the  contact  of  air, 
«nd  the  selenium  is  deposited  pure  from  those  which  have  au 
elkah  for  a  base.  It  is  generally  deposited  at  the  surface  in  the 
form  of  a  pellicle,  which,  on  the  upper  surface,  is  smooth, 
metalline,  and  of  the  colour  of  lead.  The  under  surface  has  a 
'deeper  grey  colour,  and  a  crystallized  texture.  If  the  decom- 
position taKes  place  slowlv,  without  agitation,  in  a  vessel  which 
nas  more  depth  than  breadth,  the  selenium  is  deposited  in  crystal- 
line vegetations  on  the  part  of  the  glass  turned  towards  the  light. 

The  danger  with  which  I  considered  experiments  with  sele- 
ninretted  hydrogen  gas  to  be'  attended  prevented  me  from 
•obtaining  the  hydroseleniurets  in  a  dry  state.  The  only  base 
with  which  I  have  made  an  experiment  ia  ammonia ;  but  it  did 
not  succeed  to  the  degree  that  I  expected.  Into  a  small  glass 
filled  with  mercury,  I  passed  dry  ammoniacal  gas  till  the  vessel 
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-was  half  fflled  with  it.  I  then  iatroduced  seleniuretted  hydrogea 
goa  which  had  passed  throogh  a  tube  filled  with  anhydrouB 
muriate  of  lime.  The  two  gases  formed  a  wEute  smoke,  which 
was  soon  deposited  both  on  the  mercury  aad  the  glass,  aad 
formed  a  mass  of  a  pale-red  colour,  in  which  no  traces  of  crys- 
tallization could  be  observed  by  the  microscope.  I  cannot  decide 
-whether  the  red  colour  depends  upont  he  presence  of  a  trace  of 
«ir  mixed  with  the  ammoniacal  gas  ;  but  that  circumstance  is  at 
least  posaible.  The  fixed  salt,  when  dissolved  in  water,  gave 
that  hquid  a  deep-red  colour. 

Barytea,  strontian,  lime,  and  magnesia,  all  form  soluble  hydro- 
seleoiurets.  The  hydrate  of  magnesia  mixed  with  water,  through 
which  a  current  of  seleniuretted  hydrogen  gas  is  passed,  is 
dissolved  easily  by  means  of  an  excess  of  the  gas.  The  solutitms 
of  the  other  earths  mixed  with  hydroseleniuret  of  ammonia  form 
flesh-coloured  precipitates,  with  the  exception  of  alumina,  whi«h 
-gives  a  precipitate  of  a  deep-red  colour.  As  the  hquid  retains 
no  trace  of  seleniuretted  hydrogen,  it  is  to  be  presumed  that 
these  precipitates  are  real  hydros eleniurets.  All  the  metallic 
aolutioDS  are  precipitated  by  tiie  alkaline  hydroseleoiurets.  The 
precipitates  formed  in  the  salts  of  zinc,  manganese,  cerium,  aod 
probably  likewise  of  uranium,  are  hydroseleniurets.  They  are 
speedily  decomposed  by  the  access  of  air,  and  their  pale^ed 
colour  becomes  at  the  same  time  much  deeper.  The  salts  of  the 
other  metals  are  reduced  to  metallic  seleniurets,  and  the  precqti- 
tates  which  they  produce  are  bhtck  or  dark-brown,  and  assume 
the  metallic  lustre  when  strongly  pressed  by  a  polished  hema^ 
tites. 

Before  quitting  this  subject,  I  must  be  allowed  to  make  an 
observation  relative  to  the  nomenclature  of  these  combinations. 
Chemists  have  begun  in  the  English  and  French  nomenclatures 
to  call  the  combinations  of  sulphuretted  hydrogen  with  bases 
Ju/drosulphales,  to  indicate  the  same  theoretical  relation  between, 
sulphuretted  hydrogen  and  sulphuric  acid,  which,  in  the  new 
kypotbesis,  respectmg  the  nature  of  oxymuriatic  gas,  is  consi- 
dered as  established  between  hydrochloric  (muriatic)  acid  and 
chloric  acid.  But  without  entering  into  any  discussion  respect- 
ing this  last  hypothesis,  I  think  I  may  state  that  the  new  names 
fiven  to  sulphuretted  hydrogen  gas  and  its  combinations  with 
ases  are  contrary  to  the  spintofuienomeDcIatuie  ;  since,  when 
hydrogen  is  taken  away  from  hydrosulphuric  acid  and  from  the 
hydros ulphates,  the  residuumis  not  sulphuric  acid  and  sulphates, 
but  sulphur  and  sulphurets.  I  think,  therefore,  that  uie  old 
name  expresses  the  nature  of  the  substance  which  it  is  intended 
to  indicate  much  better  than  the  new  ;  and  that  this  change  o±' 
Domenclature  has  been  made  without  sufficient  reason.  This  is 
the  reason  wby  in  this  memoir  I  have  not  adopted  the  new 
names,  either  for  the  hydrosulphurets,  hydroselemnrets,  hydro- 
tellorets,  or  for  a  variety  of  other  substances ;  and  I  think  dut 
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we  cannot  be  too  much  od  our  guard  agaiuat  adopting  and  {»o- 
pagating  changes,  which  are  not  neceasary  in  a  nomenclature 
once  admitted,  since  long  custom  renders  it  difficult  to  correct 
even  a  bad  nomenclatnre.  It  will  be,  perhaps,  objected  to  me 
-tiiat  sulphuretted,  seleniuretted,  and  teUurctted  hydrogens 
actually  possess  some  of  the  principal  characters  of  acids.  I 
allow  tnia.  But  what  confusion  in  the  nomenclature  would  be 
produced  if  we  thought  proper  to  call  every  substance  an  acid 
which  in  a  combination  may  act  the  part  of  an  electro-negati^ 
body  !  Do  we  call  every  substance  an  alkaU  which  is  capable  of 
acting  the  part  of  an  electro-positive  body ;  that  is  to  say,  a 
bese'T 

11.  Gtnerai  Observations  relative  to  the  Properties  of  Selenium^ 
The  existence  of  a  body  whose  properties  constitule,  so  to 
speak,  the  transition  from  the  non-metallic  combustible  bodies 
to  the  metal  is  surely  a  very  interesting  phcnomenoQ  ;  while  this 
body  possesses  some  of  the  characteristic  properties  uf  the 
metals,  for  example,  the  metallic  lustre  ;  it  is  destitute  of  others 
equally  essential,  for  example,  of  the  power  to  conduct  electricity 
and  heat.  In  fact,  as  there  is  no  positive  line  of  separation 
between  the  chemical  properties  of  these  two  classes  of  bodies, 
it  is  probable  that  none  ought  to  exist  between  their  external 
properties. 

We  have  seen  that  seleninm  is  more  analogous  to  sulphur  than 
to  any  other  body,  and  next  to  sulphur,  it  resembles  tellurium; 
80  that  it  lies  between  these  two  bodies.  But  it  is  from  its 
properties  that  we  must  determine  in  which  of  the  classes  we 
must  place  it,  whether  among  the  metals,  or  along  with  sulphur, 
pbospnonjs,  boron ;  that  is  to  say,  the  class  of  substances  to 
which  I  have  ventured  to  give  the  name  of  melalloids.  In  itself 
it  is  indifferent  in  which  of  the  two  classes  we  place  it,  since  the 
limits  between  them  are  not  determinable,  and  since  selenium 
possesses  to  such  a  degree  the  characters  of  both,  that  we  may 

filace  it  with  equal  justice  in  either  of  the  two.  The  metallic 
ustre  and  the  specific  gravity  have  been  considered  as  the  cha- 
racteristics of  the  metals;  but  the  last  of  these  has  ceased  to  be 
a  character,  because  we  are  now  acquainted  with  metals  which 
are  lighter  than  water.  Nothing  remains  but  the  lustre  ;  and  I 
believe  that  if  sulphur  and  phosphorus  possessed  the  metallic 
lustre,  nobody  would  hesitate  to  place  them  among  the  metak. 
Ab  selenium  possesses  this  property  in  a  high  degree,  and  as  it 
must  of  necessity  be  placed  in  one  of  the  two  classes,  I  conceive 
&at  we  may  arrange  it  in  preference  among  the  electro-negative 
metals,  that  is  to  say,  among  those  which  produce  acids.  It 
will  begin  the  series  in  mtddng  the  transition  from  sulphur  and 
phosphorus  to  arsenic. 

The  number  of  simple  combustible  bodies   has  been  lately 

auirmented  by  three ;  two  of  which  with  equal,  if  not  withgreatsr 
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reafiOD,  may  be  considered  as  oxides,  which  it  has  been  hitherto 
impossible  to  reduce  ;  while  the  third  has  a  problematic  exist- 
ence. These  bodies  are  chlorine,  iodine,  and  fluorine.  To  render 
the  simplicity  of  these  bodies  more  probable,  advantage  has  been 
taken  of  their  supposed  analogy  with  sitlpbur  and  phosphorus. 
It  is  evident  that  in  proportion  as  more  bodies  are  discovered 
and  compared  with  these  last,  this  analogy  must  either  increase 
or  diminish  in  probabilitv.  This  is  the  reason  that  induces  me 
to  compare  selenium  with  sulphur,  chlorine,  iodine,  and  some 
other  bodies. 

Sulphur  and  selenium,  on  one  side,  unite  with  the  metals;  and 
these  combinations,  which,  for  the  most  part,  still  preserve  some 
of  the  external  properties  of  metals,  retain  likewise  the  combus- 
tibility of  their  radicals.  The  sulphuret  and  seleniuret  of 
potassium  and  sodium  are  soluble  in  water.  They  decompose  it 
at  the  same  time,  and  produce  hydrosulphureta  and  hydrosele- 
niuret£. 

Chlorine  and  iodine,  on  the  other  side,  combine  likewise  with 
the  metals;  buttheir  combinations  have  generally  the  same 
characters  as  the  anhydrous  sulphates,  phosphates,  and  arse- 
niates.  The  radicals,  at  least  the  most  combustible,  have  lost 
their  combnstibihty  :  the  chloride  and  iodide  of  potassium  and 
Imodium  do  not  unite  with  oxygen;  do  not  deconiposB  water ; 
and  do  not  form  hydro  chlorates  and  hydriodates  (unless  it  be 
pretended  that  the  chlorides  of  potassium  and  sodium  decom- 
pose water  with  the  production  of  cold  ;  while  the  chlorides  of 
calcium  and  barium  decompose  it  and  produce  heat).  On  the 
contrary,  the  chlorides  of  copper,  tin,  and  gold  (and  of  several 
other  metals,  whirh  are  incapable  of  decomposing  water,  either 
alone,  or  in  the  state  of  sulphurets,  or  mixed  with  the  strong 
acids),  decompose  water,  and  produce  hydrochio rates.  There  is, 
therefore,  no  analogy  between  sulphur  and  selenium  on  the  one 
side,  and  chlorine  and  iodine  on  the  Other,  since  they  produce 
entirely  opposite  phenomena. 

Sulphur,  selenium,  and  tellurium,  combine  with  hydrogen,  and 
produce  particular  acids,  which  are  gaseous  and  very  weak.  It 
had  been  long  observed  that  sulphur  and  tellurium,  notwithstand- 
ing the  difference  in  their  physical  and  chemical  properties,  form 
combinations  with  hydrogen  of  characters  astonishingly  analo- 
gous. We  now  find  a  third  body  with  which  hydrogen  forms 
a  compound,  having  the  same  smell,  the  same  taste,  and  the 
same  properties,  as  the  two  preceding  ones.  This  class  of  acid 
bodies  gives  with  all  the  oxides,  whose  radicals  have  a  stronger 
affinity  for  oxygen  than  hydrogen  has,  a  particular  kind  of  salt, 
which  preserves  the  taste,  and  in  part  even  the  odour  of  the 
acids ;  though  they  are  less  capable  of  neutralizing  the  bases 
than  other  acids.  The  oxides,  whose  radicals  have  a  weakw 
affinity  for  oxygen  than  that  of  hydrogen,  are  decomposed  bjr 
tiiese,  acids.     Tne  result  is  water,  and  a  combination  of  the  radi:- 
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cats.  These  facta  lead  us  to  presume  that  the  hepatic  taste  and 
smell,  from  being  peculiar  to  sulphur,  are  common  to  that  class 
of  acid  bodies,  as  well  as  to  their  combinations  with  bases  \  and 
that  an  hepatic  taste  and  smell  are  as  essential  to  the  hydracids 
and  to  their  combinations  with  alkalies,  as  the  acid  taste  and 
smell  are  to  the  strong  oxacids,  and  the  saline  taste  to  their  neu- 
tral combinations  with  alkalies.  I,  therefore,  think  it  very 
probable  that  an  alkaline  salt  destitute  of  the  hepatic  taste  does 
not  contain  an  hydracid ;  and,  on  the  contrary,  if  the  taste  be 
saline,  that  it  contains  an  oxacid.  By  extending  these  consider- 
ations still  further,  we  find  that  the  oxacids,  whose  names  termi- 
nate in  mis,  giye  to  their  alkaline  salts  a  peculiar  taste  by  which 
we  recognise  the  acid ;  for  example,  the  sulphites  and  the  phos- 
phites. Further,  another  class  of  oxacids  very  weak,  and  very 
indistinctly  acid,  as  the  tungstic  and  antimonic  acids,  the  oxide 
of  tellurium,  &c.  give  to  their  compounds  with  the  alkalies  a 
metallic  taste ;  so  that  each  class  appears  to  have  general 
common  properties  by  which  the  class  can  in  some  measure  be 
known . 

Chlorine  and  iodine  combine  likewise  with  hydrogen;  but 
these  combinations  are  very  strong  acids,  and  have  their  taste 
and  smell  purely  acid.  These  acids  have  the  peculiar  property 
of  being  able  to  reduce,  by  means  of  their  hydrogen,  potash  and 
soda,  and  of  forming  chlorides  and  iodides,  whose  pure  saline 
taste  is  entirely  analogous  with  the  combination  of  the  strong 
oxacids  with  the  alkalies.  On  the  other  hand,  the  hydrogen  of 
these  acids  does  not  reduce  the  oxides  of  copper,  bismuth,  gold. 
Sec.  with  which  the  hydrochloric  and  hydriodic  acids  cooibine 
without  decomposition.  Thus  we  perceive  that  the  analogy  of 
these  hydracids  with  those  of  which  we  have  just  spoken  is 
entirely  null.  I  thought  it  proper  not  to  omit  these  comparisons, 
because  they  constitute  an  addition  to  the  circumstances,  which 
sooner  or  later  will  give  us  more  satisfactory  information  respect- 
ing the  nature  of  muriatic,  iodic,  and  fluoric  acids. 

We  have  seen  the  great  analogy  between  sulphurand  selenium, 
and  this  analogy  continues  even  in  tJieir  combinations  with 
oxygen;  so  that  both  form  acids  but  little  volatile.  However, 
these  acids  have  not  the  same  analogy  with  each  other  as  their 
radicals  have.  Sulphuric  acid  belongs  to  that  numerous  class  of 
acids  which  have  three  atoms  of  oxygen,  and  possesses  in  con- 
sequence the  manner  of  combination  of  these  acids,  i^elenic 
acid,  on  the  contrary,  belongs  to  the  small  class  of  acids  which, 
without  terminating  in  ouj,  contain  only  two  atoms  of  oxygen; 
and  in  this  respect  has  a  strong  analogy  with  carbonic  and 
boracic  acids,  like  these  acids,  it  does  not  form  neutral  salts 
with  alkalies.  In  the  salt,  in  which  the  acid  contains  twice  as 
much  oxygen  as  the  base,  the  alkah  re-acts ;  and  in  those  ia 
which  the  acid  contains  four  times  as  much  oxygen  as  the  base, 
it  is  the  acid  which  re-acts.    We  find  the  same  phenomeaon  in 
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the  borates  and  the  caHbonates ;  yet  boron  and  caibon  have  no 
analogy  with  sdenium.  It  is  true  that  bonn  may  be  combined 
with  ^e  alkalies  ;  but  I  do  not  know  that  any  one  has  hitherto 
produced  a  bororet  of  hydrogen  or  bororeta  analogous  to  the 
metallic  sulpfaurets  and  seleaiurets.  Every  one  knows  that 
carbon  does  not  combine  witli  the  alkalies,  and  in  a  very  small 
proportion  with  the  metals ;  and,  6uaUy,  that  carburettcd  hydro- 
gen has  not  the  hepatic  taste  and  smetl,  nor  possesses  the  proper- 
ties of  an  acid. 

Selenium  has  no  analog,  as  far  as  its  chemical  characters  ure 
concerned,  with  arsenic  and  phosphorus.  It  is  obedient  to  the 
zeneral  laws  of  the  combination  of  oxidated  bodies,  from  which 
tne  two  former  deviate  in  so  remarkable  a  degree.  Their  com- 
binations with  hydrogen,  though  possessing  several  properties  of 
the  gases  containing  much  hydrogen,  are  not  hepatic,  and  do 
not  possess  the  properties  of  acids.  We  may  say  that  arsenic  i» 
to  phosphorus  what  selenium  is  to  sulphur ;  but  in  fact  there  is 
Tery  little  analogy  between  these  two  pair  (^bodies. 

12.  Researches  into  the  State  in  which  Selenium  is  found  in  the 
Mineral  Kingdom. 

By  the  care  of  my  friend  M,  Gahn,  I  recelred,  during  my 
experiments,  a  portion  both  of  the  pyrites  of  Fahlun,  emptoyed 
in  the  manu&cture  of  the  sulphor,  and  of  llie  impure  sulpnur 
itself. 

The  pyrites  was  partly  pm«  and  partly  mixed  with  blende,  ' 
galena,  chlorite,  and  several  other  foreign  bodiei.     By  roasting 
eidier  before  the  blow-pipe  or  on  a  fiimace,  it  was  impossible  to 
perceive  any  smell  of  horseradish. 

I  dissolved  10  grammes  of  this  pyrites  in  ottromunatic  acid. 
The  stHution  was  precipitated  by  sulphuretted  hydrogen  gas,  and 
the  precipitate  was  again  diasolred  in  nitromuriatic  acid.-  The 
liqmd  was  then  saturated  with  potash,  fittrated,  and  evaporated 
to  dn'ness.  The  salt  obtained  was  mixed  with  sal-ammoniac, 
ttnd  exp(»ed  to  a  high  temperature.  Alter  having  dissolved  the 
aaline  mass,  selenium  remained  ;  but  its  quantity  was  so  small 
that  it  could  not  be  weighed. 

Tlie  impure  sulphur  gave,  by  a  similartxeatment,  about  0-0015 
of  its  weight  of  selenium.  Tnis  quantity,  small  as  it  is,  would 
Ornish  a  considerable  annual  quantity  of  selenium,  did  not  the 
other  impurities,  and  particnlariy  the  arsenic,  hinder  it  from 
being  em[Joyed.  The  puri6ed  siuphur  furnished  traces  of  sele- 
niom  scarcely  perceptible. 

Tile  expenmenta  with  the  pyrites  of  Fahlun  appeared  to  show 
tfaat  the  sdenium  is  scattered  through  the  whole  snbstanoe  c4 
tile  st<me,  although  in  a  quantity  infinitely  small.  However,  as 
it  sometimes  happens  at  Fahhm  that  the  roaatii^  of  the  coppev 
pyrites  exhales  a  strong  odonr  of  horseradish,  we  may  presame 
t&at  a  minend  coDtaimog  sekninm  ocean  bore  aad  mem  ia  a 
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.more  notable  quantity  ;•  and  we  must  hope  tfaaC  it  will  one  day 
be  in  our  power  to  recognize  and  collect  it. 

M.  Gann  had  shown  me  some  yeare  ago  a  small  piece  of » 
mineml  which  he  had  received  under  the  name  of  Swedish  ore  of 
tellurium.  I  made  gome  fruitless  attempts  to  extract  tellfirioia 
from  it,  and  at  the  time  that  I  thought  myself  entitled  to  Bay  that 
it  contained  none  of  that  metal,  M.  Gahn  made  me  perceive  the 
strong  odour  of  horseradish  which  it  exhaled  when  heated  before 
the  blow-pipe.  The  adlalt  quantity  which  we  possessed  being 
consumed  in  onr  attempts  to  obtain  tellurium,  I  was  obliged  to 
defer  the  examination  of  it  till  I  could  procure  a  greater  quantity 
of  it. 

Dnring  my  experiments  on  selenium,  I  recollected  this  pre- 
tended ore  of  tellurium,  and  having  applied  to  the  person  who 
had  sent  the  apecimen  to  Gahn,  I  was  fortnnate  enough  to  obtain 
a  quantity  sufficient  for  an  analysis  of  it. 

As  far  as  I  can  judge  from  the  specimens  of  this  mineral 
irfaich  I  have  seen,  it  posaessesthe  following  properties  : 

Its  colour  is  leaden  grey  ;  it  has -the  metallic  lustre ;  the  frac- 
ture is  granular  and  snbcrystalline,  without  its  being  possible  to 
discover  other  signs  of  crystallization.  It  is  soft,  and  may  be  cut 
with  a  knife ;  where  cut,  it  has  the  brilliancy  of  silver.  It 
receives  impressions  from  the  hammer. 

Before  the  blow-pipe,  it  melts,  and  gives  out  a  strong  smeH  c/t 
horseradish,  leaving  a  small  grey  metallic  button,  which  conti- 
noes  long  to  exhale  the  stueU.  If  we  fuse  it  with  borax,  that 
saline  substance  becomes  copper-green,  and  a  brittle  metaBic 
button  separates,  which  is  a  seleniuret  of  silver.  A  solution  of 
this  mineral  in  boihng  nitric  acid  mixed  with  cold  water  gives  ft 
white  precipitate,  which  is  seleniate  of  silver,  and  which  hatt 
probably  led  to  the  notion  that  it  was  an  ore  of  tellurium. 

The  mineral  is  mixed  with  carbonate  of  lime  and  with  black 
parts,  which,  when  scratched  by  the  knife,  assume  the  metallic 
lustre,  melt  with  difficulty  before  the  blow-pipe,  giving  out  the 
odour  of  selenium,  dissolve,  when  fused  with  borax,  giving  it  the 
green  colour  of  copper,  and  exhibit  no  traces  of  reduced  silver. 
The  black  parts  appear  to  be  a  serpentine  imbibed  with  seleniuret 
(rf  copper. 

For  analysis  I  selected  pieces  as  pure  as  possible,  an4. 
1  divided  l^em  into  very  small  grains,  to  be  sore  that  they  con.-' 
tained  no  visible  portion  of  these  foreign  bodies. 

a.  One  hundred  parts  of  the  mineral  were  dissolved  in  boiling 
mtric  acid.  The  solution  was  diluted  with  boiling  water,  ana 
then  filtered.  The  liquid  which  passed  fell  into'  a  solution  of 
muriate  of  soda,  and  the  matter  wnich  remained  upon  the  filter 
was  washed  with  diluta  boiling  nitric  acid  as  long  as  the  liquid 
that  passed  through  continued  to  trouble  the  ««latioa  of  the 
mariate. 

In  this  last  sohition,  muriate  of  Bilver  had  pn;cipitat^(if7u(^ 
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after  being  well  washed,  dried,  and  fused,  weighed  50-7  partS] 
equivalent  to  38'93  parts  of  metallic  silver.  On  the  iilter 
remained  a  mixture  of  eilica  and  gtooy  matter  foreign  to  the 
composition  of  the  dissolved  mineral.  When  heated  to  redness^ 
it  weighed  four  parta. 

b.  The  liquid  from  which  the  silver  had  been  separated  waa 
precipitated  by  sulphuretted  hydrogen  gas.  The  precipitate  waa 
redisBolved  in  nitromuriatic  acid,  and  the  acid  liquid  concentrated 
till  the  whole  nitric  acid  was  decomposed.  It  was  then  diluted 
"With  water,  and  sulphite  of  ammonia  added.  It  became  gradually 
muddy,  and  of  a  cinnabar-red  colour.  After  some  hours^  it  was 
boiled,  adding  from  time  to  time  small  portions  of  sulpbite  of 
ammonia.  The  boihng  was  continued  two  hours  to  be  quite 
sure  of  precipitating  the  whole  of  the  selenium.  Collected  on  a 
filter,  dried,  and  almost  fused  oa  the  fitter,  it  weighed  2(i  parts. 

c.  The  liquid  separated  from  the  selenium  and  deprived  by 
boiling  of  the  residual  sulphurous  acid,  was  precipitated  by  the 
subcHrbonate  of  potash.  The  green  precipitate  being  washed, 
dried,  and  heated  to  redness,  became  black,  and  was  peroxide  of 
copper.  It  weighed  27  parts,  equivalent  to  21-55  parts  of 
metallic  copper.  This  oxide,  dissolved  in  muriatic  acid,  and 
ntixed  with  an  excess  of  ammonia,  dissolved  completely  with  the 
blue  colour  of  copper.  The  alkaline  liquid  from  whicn  the  car- 
bonate of  copper  nad  been  separated,  had  still  a  green  tinge.  It 
was  concentrated,  acidulated  with  muriatic  acid,  and,  by  means 
of  an  iron  plate,  1'5  part  of  copper  was  still  separated  from  it, 
which  makes  the  whole  of  thecopper  to  amount  to  23-05. 

The  liquid  precipitated  in  b  by  sulphuretted  hydrogen  gag, 
being  deprived  by  boiling  of  the  excess  of  gas,  was  mixed  with 
caustic  ammonia,  which  occasioned  a  yellow  precipitate,  which,^ 
-when  dried,  weighed  18  part.  It  was  a  mixture  of  oxide  of  iron 
and  alumina.  ^  The  hquid  from  which  it  had  been  separated  was 
mixed  with  an  excess  of  subcarbonate  of  potash,  and  evaporated 
to  dryness.  The  saline  mass,  being  dissolved  in  water,  left  a 
-white  earth,  which,  when  dried,  weighed  3*1  parts.  Sulphuric 
acid,  being  mixed  with  this  earUt,  occasioned  an  effervescence 
■with  the  production  of  gas.  The  liquid  separated  from  this  last 
and  evaporated  became  gelatinous,  and  deposited  silica.  It 
impeared  also  to  contain  mafrnesia ;  but  I  neglected  it  because 
4ii)ese  earths  were  obviously  foreign  to  the  metallic  mineral. 

The  result  of  the  analysis  was  : 

Silver 38-93 

Copper 2305 

Selenium 26-o6 

Foreign  earthy  matter 8*90 

lo»8 3-12 

100-00      ^.         , 
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Hits  great  Ioeb  moat  be  partly  attribated  to  the  carbonic  add 
united  to  the  Ume,  in  a  great  measure  to  the  selenium  which  it  is 
difficult  to  separate  completely,  aad  pardy  to  the  unavoidable 
loss  in  this  kind  of  espenment. 

The  38*93  parts  of  silver  combine  with  2-86  oxygen.  The 
23-05  of  copper  require  to  form  the  protoxide  2-91  parts  of  oxy- 
gen; and  tne  26  parts  of  selenium  in  order  to  be  acidified 
require  10-5  parts.  We  see  from  this  that  the  two  metaJs  absorb 
an  equal  quantity  of  oxygen,  and  that  the  selenium  absorbs 
twice  as  much ;  mat  is  to  say,  that  they  are  combined  in  the 
same  proportion  as  in  the  neutral  eeleoiate  of  silver  and  thepro- 
toseleniate  of  copper.  Hence  the  chemical  composition  of  this 
mineral  may  be  expressed  by  the  following  symbol ;  2  Cu  Se 
+  Ag  Se'.  It  may  be  requisite  to  recall  to  the  attention  of 
the  reader  another  mineral  recently  described  by  MM.  Hauss- 
man  and  Stromeyer,*  to  which  they  have  given  the  name  of 
silber-kupfer  glans,  and  the  composition  of  wnich,  according  to 
their  anatysis,  is  2  Cu  S  +  AgS*;  so  that  there  exists  native 
a  double  sulphuret  analogous  to  the  double  seleniuret,  which 
I  have  just  aescribed.  These  two  minerals,  therefore,  ought 
to  be  placed  beside  each  other  in  the  mineralogical  system. 

As  this  mineral  requires  a  name  not  derived  from  its  composi- 
iion,  for  the  sake  of  sbortness,  I  have  called  it  eukairite  (from 
tauuptt,  i^pportunus) ;  because  I  consider  the  accidental  discovery 
of  selenium  in  the  mineral  kingdom  just  at  the  time  that  I  had 
finished  my  experiments  on  this  interesting  body,  as  a  peculiarly 
fortunate  circumstance. 

I  could  not  at  first  discover  whence  this  pretended  ore  of 
tellurium  came ;  hut  having  consulted  M.  Hisinger,  to  whom 
Swedish  mineralogy  lies  under  such  obligations,  he  immediately 
knew  that  the  mineral  came  from  an  old  abandoned  copper  mine 
at  Sknckerum,  in  the  parish  of  Tryserum,  in  Smoland,  and  that 
specimens  of  it  were  occasionally  observed  in  old  collections 
under  the  name  of  native  bismuth  of  Sknckerum.  I  examined 
afterwards  the  epecimena  from  that  mine  found  in  the  collection 
of  the  College  ot  Mines  at  Stockholm,  and  had  the  satisfaction 
to  find  aveiy  good  specimen  of  eukairite.  It  is  surrounded  by  a 
serpentine  of  a  black  or  dark-green  colour,  which,  at  the  point 
of  contact  with  the  eukairite,  is  penetrated  by  seleniuret  of 
copper,  in  which  only  trac^  of  silver  can  be  observed.  This 
seleniceferous  serpentine  is  found  here  and  there  in  the  mass  of 
the  eukairite,  as  I  remarked  above.  The  quantity  of  seleniuret 
of  copper  in  the  serpentine  diminishes  in  proportion  as  its  dis- 
tance irom  the  eukairite  increases.  In  its  neighbourhood,  it 
becomes  metallic  when  nibbed  with  a  hard  body ;  but  this  does 
Dot  happen  at  a  distance  from  the  eukairite ;  and  when  the  interval 
amoimts  to  a  line  and  a  half,  all  trac^e  of  selenium  disappean. 

•  aUb«rt'iABiMlca4crPliydfc,IBIS,vd.K.p.lIU_, 
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This  serpentine,  when  treated  with  concentrated  mnriatic  acid, 
is  decomposed ;  but  the  liquid  contains  neither  seleninm  nor 
copper  :  uiese  two  bodies  remain  undissolred  with  the  silica — a 
proof  that  neither  of  them  existed  in  the  mineral  in  the  state  of 
oxide.  On  the  other  side,  both  nitric  and  nitromuriatic  acids 
dissolve  the  two  metals  before  they  have  be?nn  to  attack  the 
serpentine.  In  the  mine  ofSkrickemm,  we  find  the  following 
mioeiala  fdong  with  the  enkairite :  yellow  sulphoretted  copper, 
sometimes  iridescent,  sometimes  in  its  natural  state,  and  some- 
timeB  with  a  compact  and  tarnished  fracture;  carbonate  of  lime; 
serpentine  partly  black,  partly  dark-green,  and  partly  pale- 
green  ;  and  anthracite  mixed  with  carbonate  of  lime  in  very  thia 
beds,  which  intercept  the  anthracite  at  the  distance  of  one-sixlji, 
or  one-third  of  a  line. 

The  discoTeiy  of  selenium  at  Skrickeram  occasioned  a  more 
attentive  examination  of  what  might  be  found  from  that  mine  is 
collections.  M.  Swedenstierna  found  beautiful  specimens  of  a 
carbonate  of  iime,  which  had  great  black  spots  in  it,  and  he  sent 
me  a  specimen  of  it  for  examination.  I  observed  that  these 
gpots  were  formed  round  natural  clefts  in  the  carbonate,  and 
when  the  mineral  was  divided  through  these  clefts,  the  new 
surfaces  were  found  covered  wdth  a  white  metallic  vegetation. 
A  small  plate  of  the  black  mass  surrounding  the  clefts,  being 
seen  tfaroush  a  compound  microscope,  presented  a  metallic  vege- 
tation, which  penetrates  the  substance  of  the  limestone  in  every 
direction. 

I  separated  the  metallic  substance  from  the  lime  by  dissolving^ 
Ais  last  in  muriatic  acid.  A  considerable  black  mass  remained, 
which  was  dissolved  in  nitric  acid.  The  sohition,  being  mixed 
with  nitrate  of  barytes,  did  not  give  any  precipitate.  Muriate  of 
soda  precipitated  nothing  ;  but  after  an  interval  of  some  minutes^ 
the  liquid  began  to  assume  a  milky  aspect,  and  in  some  hours 
gave  traces  of  a  precipitate.  The  liquid,  «^~ch  was  blue,  being 
mixed  with  an  excess  of  ammonia,  did  not  let  any  thing  fall ;  but 
with  snbcarbonate  of  potash,  it  formed  subc&rbonate  of  copper, 
and  I  then  separated  from  the  residual -liquid,  rendered  acidulous 
by  muriatic  acid,  selenium,  by  means  of  sulphite  of  ammonia. 
Hence  the  mineral  which  produces  these  black  stains  is  a  sele- 
niuret  of  copper  without  any  mixture  of  silver.  Likewise  the 
metallic  vegetation  found  in  the  clefts  contains  no  traces  of 
silvCT,  as  I  ascertained  by  detaching  a  small  quantity  which  had 
been  dissolved  in  nitric  acid  and  then  mixed  with  muriatic  acid, 
without  any  other  resuh;  than  a  feeble  opalescence. 

It  is  well  worth  remarking  that  it  is  only  the  seleniuret  of 
copper  which  is  found  filtered  into  the  porous  parts  of  the  car- 
bonate'of  bme,  aa  well  as  of  the  serpentine.  Hence  it  seems  to 
follow  that  the  seleniuret  of  copper  was  more  liquid  dian  the 
eukairite  at  the  time  when  these  stony  masses  assumed  theii 
actual  form.  '  ^ 
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Seleninret  of  copper  has  a  paler  colour  than  eokairite,  and 
has  almoBt  tbe  appearance  of  natiTe  silver.  It  is  Boft,  may  be 
hammered  and  poluhed,  and  then  assumes  the  colour  of  tin. 
£iT«n  tbe  black  spots  of  the  carbonate  of  time  asMtme  a  inetallio 
poliab  f^en  filed  or  rubbed  agaiaet  a  hard  body.  When  heated' 
ID  the  requieite  vessel,  it  does  not  yield  Beleoiam.  Henceit  is  ft 
ptotoseleniuret . 

We  have  then  two  species  of  minerals  containing  selenium; 
bodi  of  which  in  the  cnemical  syatem  of  mtneral<^y  belong  to 
the  family  of  copper ;  namely,  aamiuret  of  copptr  =  Cn  Se,  to 
which  I  tliink  it  euperSoous  to  give  any  other  name  than  the 
chemical  appellation ;  and  eukainte  =  2  Cu  Se  +  Ag  Se*. 


Aiawer  to  Mr.  Venables's  Queries  respecting  Cx/der-making, 
By  Chemico-Medtcus. 

(to  Dr.  Thomson.) 

SIR.  B*l(nw«^  PitaOll^,  Ocl.9,  IS1». 

The  attention  I  have  paid  to  the  making  of  cyAet,  and  other 
TiDOua  li<]uors,  in  this  country,  has  embolaened  me  to  answer 
the  queries  of  your  correBponoent,  the  Rev.  Mr.  Venables,  rela- 
tive to  fermentation  of  the  juice  of  the  I4>ple. 

To  the  first  Query. — I  know  of  no  method  of  nentr&Uzing  the' 
malic  add^  except  by  an  alkali,  which,  of  course,  wenld  injure 
the  cyder.  If  the  apples  which  yielded  the  juice  were  not  ripe, 
it  certainly  would  be  advisable  to  add  to  it,  previously  to  ferment- 
ing it,  a  quantity  of  sugar,  o^erwise  the  fermented  liquor  will  be 
so  weak  that  it  will  soon  run  into  the  acetous  fermeatation.  If 
this  additiMi  be  not  made,  a  portion  of  some  alcohol,  as  brandy, 
rum,  ormalt  spirit,  should  be  added,  tokeep  the-cyderina  vinoua' 
tftate.  Brandy,  I  know,  is  made  use  of  by  some  cyder-makers, 
near  Ledbury,  in  Herefordshire,  wiUi  a  view  of  preventing  it 
passing  beyond  the  vinous  stage,  or,  as  they  say,  to  preserve  tt» 
lichnees ;  and  those  makers  are  particularly  celebrated  for  mak- 
ing superior  cyder.  The  addition  of  a  spint,  after  the  first  stage 
oq  fermentation,  I  consider  to  have  the  same  effect  as  that  of 
sugar  previous  to  fennentaUon ;  the  advantage  of  the  latter 
arising  from  a  production  of  a  spirit  which  preserves  the  cyder' 
in  a  vmouB  state.  Another  circumstance  which  powerfully  con- 
titbotea  to  this  end  is  the  grin^ne  of  the  kernels  of  the  appl^** 
as  su^ested,  I  think,  by  Mr.  K.  Paine  Knight,  tbe  peculiar 
bitter  qmaitt^  of  which  not  only  givea  the  cyder  a  fine  flavow, 
hat  very  powerfully  tends  to  preserve  it  in  a  vinous  state.   Some 

'  B  ago  I  was  ted  to  mace  eKperimenta  with  tbe  saeeharisA' 
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roots  of'Uiis  country  by  grindingtbem  with  apples,  in  consequence 
of  seeing  in  a  periodical  work,  entitled  The  Gazette  of  Health, 
the  beet-root  recommended  to  be  added  to  the  apples  at  the 
time  of  fading,  with  the  view  of  imparting  eaccharme  matter. 
The  cyder  was  certainly  much  enriched  by  the  addition,  but  I 
was  not  a  little  disappointed  in  the  colour,  which  I  expected  to 
have  found  beautifully  red.  The  colour  imparted  to  the  recently 
expressed  juice  by  the  beet-root  was  entirely  destroyed  by  the 
fermentative  process.  The  cyder  had  a  peculiar  earthy  flavour, 
which  was  not  relished  by  cyder  drinkers.  Both  the  parsnip 
and  the  carrot  considerably  enriched  the  juice  of  the  apples,  ana 
did  not  aflTect  the  flavour  of  the  cyder.  It  is  worthy  of  notice  that 
in  Herefordshire  and  in  Devonshire  the  fanners  add  a  considerable 
quantity  of  water  to  the  apples  at  the  time  of  grinding  them, 
which  they  contend  renders  it  rough.  The  water  is  generally  in 
such  quantity  as  to  constitute  more  than  one-half  of  the  expressed 
liquor  This  is  the  cyder  generally  drunk  in  both  counties,  and 
preferred  by  the  fanners  for  their  own  use.  Hearing  a  farmer, 
who  made  about  800  hogsheads  annually,  obstinately  contend 
that  an  addition  of  water  to  the  apples,  when  in  the  mill, 
increased  the  strength  of  the  cyder,  I  was  induced  to  examine 
the  article  thus  made,  and  also  that  which  was  not  strengthened 
by  adding  water.  The  former  I  found  did  not  afford  half  the 
quantity  of  spirit  as  the  latter.  To  the  palate  the  former,  as  the 
farmer  contended,  appeared  stronger  ana  rougher.  On  examin- 
ing it,  I  soon  discovered  that  this  supposed  strength  depended 
on  the  presence  of  vinegar  I  The  &ct  was  soon  evident,  uat  the 
expressed  juice  thus  diluted  speedilyraninto  the  acetous  fermen- 
tation, and  that  instead  of  cyder,  they  were  drinking  a  dilute 
vinegar  \  and  to  it  the  natives  give  a  preference.  Indeed  cyder 
in  aproper  vinous  state,  they  condemn,  supposing,  on  account  of 
its  being  somewhat  sweet,  mat  it  has  been  "  docior'd." 

Second  Query. — The  effect  of  boiling  the  Tnalic  acid,  as  it 
exists  in  cyder,  will  be  a  dissipation  of  the  spirit:,  and  conse- 
quently the  liquid  will  soon  become  vinegar.  Your  correspond- 
ent's query  is  by  no  means  clear  to  me — I  presume  he  means 
the  boning  of  cyder,  and  not  the  pure  (concentrated)  malic  actd^ 
which  he  must  be  aware  can  undergo  no  change  by  boiling. 

Third  Query. — I  know  of  no  other  means  of  clearing  the  liquor 
before  fermentation  from  impurities  than  by  straining  it.  During 
fermentation  much  passes  off  through  the  bung-hole,  and  a)u<£ 
is  deposited.  If  it  remains  foul  after  fermentation,  it  may  be 
cleared  by  isinglass. 

Fourth  QMry. — I  cannot  speak  positively  as  to  dote  fermen- 
tation. Mr.  R.  Paine  Knight  recommends  clow  fermentation, 
by  which,  he  says,  the  flavour  of  the  apple  is  preserved.  I  have 
tasted  very  fine  cyder  that  was  thus  fermented,  but  a  quantity  of 
brandy  was  added  to  pnjserve  it  in  a  vinous  st^.  If  the  fermen- 
tation be  conducted  in  a  wide  vessel  entirely  open,  the  alcohol 
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will  fly  off,  and  the  liq^uor  will  rapidly  adrance  to  the  acetous 
fermentation.  I  think  it  right,  however,  to  allow  the  carbonic 
acid  gas  to  pass  off. 

Fi/'th  Query. — The  lees  of  cyder  is  only  the  feculent  part  of 
the  hquor  deposited.  I  ehoula  suppose  that  no  person  could 
expect  such  an  article  to  contain  as  much  spirit  as  clear  cyder. 

Sirth  Query. — That  cyder  is  weakened  by  racking  is  very 
evident,  because  the  spirit  flies  off.  This  process  is  often  neces- 
sary to  quiet  cyder,  by  getting  rid  of  carbonic  acid  gas.  After 
parting  with  this  ^  and  a  portion  of  alcohol,  the  fecident  matter 
oiffused  through  it  is  generally  deposited. 

I  see  no  reason  why  cyder  should  not  be  made  in  this  country 
equal  to  many  of  the  Khenish  wines.  The  juice  of  the  apple 
contains  a  sufficient  portion  of  acid,  and  the  malic  acia  is 
assuredly  as  pleasant  a»  that  of  any  grape.  The  expressed  juice 
is  deficient  in  saccharine  matter,  and  this  deficiency  may  be 
made  up  by  adding  that  of  other  vegetables.  For  this  purpose, 
I  prefer  germinated  wheat.  By  grinding  this  article  with  the 
apples,  the  juice  is  considerably  enriched;  and,  when  properly 
fermented  for  three  days  with  a  Uttle  yeast  (about  half  a  pint  to 
120  gallons),  the  cyder  will  be  found  equal  to  the  wine  commonly 
drank  in  Germany. 

In  many  parts  of  Herefordshire  and  Worcestershire,  the  crab  ta 
very  abundant.  The  fruit  the  farmers  seldom  collect ;  and  when 
they  do,  they  grind  it  for  making  verjuice,  which  is  sometimes 
used  for  vinegar,  but  generally  kept  for  bruises  and  sprains. 
This  acid  differs  only  from  that  of  the  apple  in  strength.  If  the 
Juice  be,  therefore,  diluted  with  water,  and  a  quantity  of  sugar 
added  (in  the  proportion  of  an  ounce  to  a  pint),  the  fermented 
liquor  will  be  equal  to  the  best  cyder.  1  have  known  this  liquor 
pronounced  excellent  cyder  by  good  judges  of  the  article.  There 
18  in  the  cyder  counties  a  strange  preiumce  against  the  employ- 
ment of  sugar  in  making  of  cyder.  The  vulgar  suppose  that  the 
article  is  rendered  weak  by  it,  and  that  the  only  object  for  which 
it  can  be  used  is  to  render  it  palatable.  Such  cyder,  they  say, 
is  only  fit  for  ladies. 

If  you  deem  this  comfflunication  worthy  a  place  in  your  jour- 
nal, 1  shall  occasionally  contribute  my  mite  towards  its  laudable 
object.  1  am.  Sir,  your  obedient  servant, 

Chemico-Mbdicvs. 

On  reperusing  the  foregoiug  letter,  I  find  1  have  omitted  to 
notice  one  remark  made  hy  Mr.  Veoables  respecting  the  expo- 
sure of  the  pulp  of  the  apple  to  the  atmosphere.  This  is  parti- 
cularly recommended  by  Mr.  R.  P.  Knight^  who  asserts  that  the 
juice  thereby  acquires  an  increase  of  saccharine  matter.  The 
experiments  I  have  made  certainly  confirm  this  statement ;  but 
cyder  so  made,  1  have  thought,  sooner  runs  into  the  acetous 
fermentation,  probably  m  cooseqaence  of  attracting  ojiygfiu. 
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Article  V. 

Oft  the  Cornea  of  the  Eye.    By  Mr.  Booth. 

(To  Dr.  Thomson.) 
SIR,  BanU,  JVm.  »,  ISlg. 

A>  die  pages  of  your  Aimah  are  not  generally  occupied  by 
aDStomical  sabjects,  it  might  be  supposed  ue  rollowing  observa- 
tions were  misplaced.  But  as  they  refer  to  the  structure  and 
fiinctions  of  the  eye,  and  a  peculiar  action  of  that  orsan  upon 
tight;  they  are  bo  connected,  peihape,  with  the  other  more 
immediate  objects  of  your  journal  as  to  allow  of  their  insertion. 

It  is  a  well-known  anatomical  fact,  that  if  a  moderate  degree 
of  preBRuie  be  applied  to  the  sides  of  an  eye  after  removal  from 
the  socket,  its  axis  becomes  increased  ;  the  ciystaUtne  lens  is 
thrust  forward ;  the  cornea  becomes  distended  by  means  of  the 
aqueous  humour;  and,  at  the  same  time,  is  rendered  perfectJy 
opaque.  Hiis  opacity  is  not  permanent ;  for  the  moment  the 
presBure  is  removed,  it  regains  its  former  transparency,  and  this 
«£fect  may  be  continually  varied  as  we  vary  the  pressnre.  I  was 
induced  to  examine  this  phenomenon  rather  more  minutely,  from 
having  lately  observed  that  it  was  not  produced  in  very  fresh 
eyes ;  and  hearing  it  remarked  that  if  all  the  layers  of  the 
cornea,  except  the  last,  are  removed,  this  effect  does  not  take 
place. 

I  had  originally  considered  this  opacity  to  depend  upon  a 

Secnliar  polarity,  given  by  means  of  the  pressure  to  the  aqueous 
umoor  containea  in  the  anterior  chamber  of  the  eye,  and  which 
might  become  more  obvious  a  short  time  after  death  on  account 
of  some  change  that  might  have  taken  place  in  the  nature  of  the 
fluid.  This,  however,  could  not  be  Uie  case,  as  the  opacity 
ceases  on  Uie  removal  of  the  several  layers  of  the  cornea, 
although  an  equal  degree  of  pressure  be  applied.  It  must,  there- 
fore, evidently  depend  upon  some  change  produced  by  the  pres- 
sure of  the  aqueous  humour  upon  that  membrane.  The  cornea 
cuinot,  in  this  instance,  be  in  its  natural  state ;  and  some  mecha- 
nical or  morbid  alteration  must  previously  have  taken  place 
before  the  opacity  could  have  been  produced.  I  removed 
several  comera  from  eyes  and  placed  them  between  slips  of  glass ; 
upon  applying  pressure,  those  which  had  been  taken  from  recent 
eyes  suflered  no  change;  while  the  others  became  opaque. 
The  opacity  was  the  same  by  transmitted  as  by  reflected  light. 
Tliis  rendered  it  certain  as  to  its  depending  upon  the  coniea, 
and  to  some  change  that  must  have  taken  place  in  it.  After 
death,  a  transudation  of  the  aqueous  humour  takes  place  through 
the  layers  of  the  cornea,  and  it  is  to  the  quantity  of  this  fluid 
contained  between  the  layers  that  the  opacity  of  the  cornea  may 
be  referred.    Whether  the  opacity  depends  upon  pressiure  coB- 
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municated  by  the  layers  of  the  cornea  to  the  particles  of  aqueous 
fluid  contained  between  them ;  or  by  a  mutual  action  upon  each 
other,  I  am  at  present  tinable  to  say.  But  the  fact  is  evident 
that  if  pressure  be  applied  to  a  cornea  containing  aqueous 
humour  oetwcen  its  layen,  a  peculiar  poltx  arrangement  takes 
place  producing  perfect  opacity.  I  snould  not  suppose  any 
change  to  have  taken  place  in  the  nature  of  the  cornea ;  for 
even  in  the  fresiix  eye,  the  efiectmaybe  produced,  by  applyio?  a 
remitted  pressure  for  a  short  time — pumping,  as  it  were,  we 
fluid  into  the  layers  of  the  coniea.  If  the  tunica  conjunctiva  be 
lemoved,  tiie  fluid  wiil  be  seen  exuding  &om  the  surface  in  the 
form  of  dew,  and  the  effect  gradually  takes  place.  It  is  more 
obvious  when  the  conjunctiva  is  not  removed,  on  account  of  ita 
being  a  more  impervious  membrane,  and  by  ofliering  a  resistance 
to  the  passage  of  the  humour  allowa  a  greater  accumulation  of  it 
between  the  layers  of  the  cornea.  When  all  the'layerB  are 
removed  except  the  last,  the  whole  structure  upon  which  the 
phenomenon  depended  becomes  desUriyed ;  for  in  this  case,  the 
fluid  having  only  one  layer  to  pass  through,  it  escapes  wiUiout 
any  degree  of  pressure,  and  without  producing  any  effect ; 
whereas  when  more  than  one  layer  exist,  the  fluid  becomes 
entangled  between  them,  and  in  this  situation  is  aflected  by  the 
l^essure  from  behind. 

In  Mr.  Wardrop's  Anatomy  of  the  Eye,  he  raentious  a  case  of 
opacity  resulting  liom  a  larger  secretion  of  aqueous  fluid  thaa 
usual ;  and  being  induced  to  puncture  the  comes  to  ^ow  some 
of  it  to  escape,  he  found  the  transparency  instantly  restored. 
The  opacity,  in  this  instance,  most  likely  depended  upon  some 
morbid  peculiarity  of  the  cornea,  communicated  to  it  by  the 
disease  existing  in  the  contiguous  membrane  of  the  aqueous 
humour,  and  which  had  pnmarily  produced  aa  increase  of  that 
fluid.  This  morbid  pecuuarity  aOowing  of  a  transudation  of  the 
fluid  between  its  coats,  which,  being  acted  inxm  by  the  ptessnce 
from  the  increased  quantity  of  aqueous  Quid,  produced  the 
opacity.  This  case  would  appear  to  depend  more  up<Hi  the 
morbid  state  of  the  cornea  than  the  pressure ;  for  we  have  ofteo 
an  increase  in  the  quantity  of  aqueous  fluid  in  the  anterior 
chamber  of  the  eye,  producmg  pressure,  but  not  opacity. 

By  causing  various  fluids  to  pass  between  the  layers  of  the 
membrane,  I  was  in  hopes  of  arriving  at  a  more  certain  know- 
ledge of  the  natJire  of  this  polarity ;  my  results,  from  the  in^>er- 
fect  manner  in  which  my  experiments  were  performed,  were  too 
various  to  place  much  confldence  in  them.  As  I  intend  pursning 
the  subject,  should  I  be  able  to  arrive  at  any  thing  determinate, 
I  may  again  obtrude  myself  i^>on  the  jpages  of  your  journal. 
I  am.  Sir,  your  most  obedient  servant, 

.  Tbomas  S.  Booth. 
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Article  VI. 

Experiments  on  ilie  Gas  from  Coal,  chiefly  tcitk  a  View  to  its 
Practical  Application.  By  William  HcDiy,  M.D.  F.R.S.  8cc. 
{CenclvJedficn  vol..  zir.  p.  844.) 
On  the  Purijicalioa  of  Coal  Gas. 
The  chief  impurities  mingled  with  the  gas  from  coal,  which 
it  ie  desirable  ana  practicable  to  remove  before  applying  it  tonse, 
are  carbonic  acid  and  sulphuretted  hydrogen  gases.  The 
former  is  of  little  importance ;  but  the  latter  imparts  to  the  coal 
gas,  when  unbumed,  a  very  ofTensive  smell,  resembling  that  of 
Eilge  water,  or  the  washings  of  a  gun-barrel,  and  the  inconve- 
nieat  property  of  tarnishing  silver  plate  ;  and  during  combustion 
gives  rise  to  the  same  suffocating  fumes  (sulphurous  acid)  which 
are  produced  by  the  burning  of  a  brimstone  match.  The  most 
obvious  method  of  absorbing  both  the  carbonic  acid  and  the 
sulphuretted  hydrogen  is  to  bring  the  recent  gas  into  contact 
wiUi  quicklime  ;  and  the  cheapness  of  that  substance,  and  faci- 
lity ot  applying  it,  Led  me,  several  years  ago,  to  propose  it  for 
the  purpose.*  It  has  since,  I  beheve,  been  suggested  that  the 
sulphuretted  hydrogen  may  be  removed  by  chlonne ;  but  a  suffi- 
cient objection  to  this  agent  is,  that  it  would  also  separate  the 
most  valuable  part  of  the  product,  the  olefiant  gas.  The  trans- 
mission of  the  gaa  through  ignited  tubes  has  also  been  proposed ; 
but  it  is  a  well-knov/n  property  of  both  the  varieties  of  carburet- 
ted  Iwdrogen,  that  they  deposit  charcoal,  when  strongly  heated; 
and  M.  Berthollet  has  shown  that  the  amount  of  this  effect  is 
proportionate  to  the  increase  of  temperature.t  Some  persona 
practically  engaged  in  lighting  with  gas  have,  to  my  knowledge, 
Deen  led,  by  the  increase  of  the  quantity  of  gas  which  is  obtained 
by  passing  it  through  red-hot  tubes,  to  imagine  that  an  advan- 
tage is  thus  gained ;  and  they  have  not  been  aware  that  the  gas» 
when  thus  treated,  sustains  a  much  more  than  proportional  losa 
of  illuminating  power. 

The  quantity  of  quicklime  required  for  the  absorption  of  & 
•cubic  foot  of  carbonic  acid,  or  of  the  same  volume  of  siuphuretted 
hydrogen  gas,  will  be  found  on  calculation  not  to  exceed  105O 
grains,  or  about  2^  ounces  avoirdupois.  A  volume  of  coal  ga& 
•containing  a  cubic  foot  of  each  of  those  impurities  will  require, 
therefore,  at  least  five  ounces  of  hme  applied  in  the  best  possible 
manner.  But  it  is  never  found  in  practice  that  the  whole  of  any 
gas,  when  simringly  diffused  through  another,  can  be  taken  oat 
entirely,  without  using  much  more  of  the  appropriate  agent  than, 
from  its  known  powers  of  saturation,  might  have  been  deemed 
equivalent  to  the  effect.    The  proportion  eii^>loyed  by  Mr.  Lee 
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is  five  posMU  of  freeh  burnt  lime  to  200  cubic  feet  of  gas.  The 
lime,  after  the  addition  of  the  quantity  of  water  necessary  to 
reduce  it  into  powder,  is  passed  through  a  sieve,  aad  then  mixed 
with  a  cubic  foot  (about  7-i.  wine  gallons)  of  water.  This  is 
fouad  to  be  enough  to  purify  the  gas  sufficieatiy  for  ordinary 
puiposes ;  but  it  still  retains  a  minute  proportion  of  sulphuretted 
bycm^en,  which,  from  the  shade  of  colour  produced  in  the 
test,  may  be  estimated  at  about  t  njajth  of  its  volume.  For 
some  purposes,  the  same  gas  is  therefore  washed  a  second  time 
with  a  similar  proportion  of  fresh  lime,  which,  without  being 
removed  from  tne  cistern,  is  a^ain  employed  to  give  the  first 
washing  to  another  quantity  or  fresh  gaa.  After  the  second 
purification,  the  gas  produces  no  change  whatever  in  the  test, 
which  preserves  its  perfect  whiteness,  thereby  demonstrating  .the 
oomplete  removal  of  the  sulphuretted  hydrogen.  'In  this  state 
of  puri^,  its  odour  also  is  so  much  diminished  as  scarcely  to  be 
at  all  offensive. 

In  order  to  ascertain  whether  any,  and  what  portion  of  ole6ant 
or  carburetted  hydrogen  gas  is  lost  by  the  action  of  the  hme- 
liquor,  I  compared,  with  the  greatest  care,  the  products  of  the 
combustion  of  the  recently  prepared  gas,  and  ot  the  same  gas 
after  one  and  two  washings  with  lime  and  water. 

Contumed  niyEcn.    Gave  carb.  acid. 

100  measures  of  the  unwashed  gas..  190  108 

Gas  once  washed 175   100 

Twice  washed 175    100 

The  frequent  repetition  of  similar  experiments  fully  satisfied 
me  that  the  fresh  prepared  gas  from  Coai  does  in  fact  sustain,  by 
agitation  with  lime  liquor,  a  loss  of  combustible  matter  amount- 
iog  fo  about  8  or  10  per  cent. ;  but  that  the  second  washing  is 
not  attended  with  any  further  appreciable  loss.  I  found  also  tnat 
the  recent  gas,  by  being  kept  a  fortnight  in  bottles  completely 
filled  with  it,  and  well  stopped,  so  as  to  exclude  all  agency  of 
the  water  in  which  they  were  inverted,  was  diminished  in  com- 
buatibte  master  about  half  the  foregoing  amount.  On  the  other 
hand,  gas  which  had  been  washed  with  hme  liquor  suffered  no 
change,  when  kept  under  like  circumstances  for  an  equal  time. 
It  is  probable,  therefore,  that  what  is  separated  from  the 
unwashed  gas,  whether  by  keeping  or  by  trie  action  of  lime 
liquor,  is  chiefly  condensable  matter,  partly  perhaps  an  etherial" 
oil,  and  partly  a  substance  which  it  is  desirable  to  remove,  rather 
than  to  allow  it  to  be  deposited  in  a  solid  form,  in  the  small 
pipes,  or  in  the  burners. 

The  little  effect  of  the  lime  liquor  on  the  defiant  gas,  which 
I  had  not  anticipated,  admits,  however,  of  being  satisfactonly 
explained  on  known  principles.  Water  and  similar  fluids  absorb, 
according  to  Daltoo,  about  one-eighth,  according  to  Saussure, 
About  one-seventh,  of  their  volume  of  olefiant  gas.    The.  utmost 
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qiiantity,  therefore,  which  a  cubic  foot  of  lime  liqaor,  aotiiig 
upon  pure  olefiant  gas,  oould  absorb,  would  be  oae-serentfa  of  a. 
cubic  foot.  But  agreeably  to  a  law  discovered  by  Mr.  Dalton, 
and  explained  wai  coDtirmed  by  my  own  experimeDts,*  a  cubic 
foot  of  lime  liquor,  when  brought  into  contact  with  36  -cubic  ftet 
of  olefiant  gas  mixed  with  164  cubic  feetoJ  odier  gases,  caU' 
absorb  only  ^out  one-fiftU  of  ono-seTentfaj  or  -^V'^  '^^  ^  cubic 
foot  of  oletiant  gas.  This  quantity,  which  does  not  exceed ' 
■^.^th  part  of  the  olefiaot  gas  present  in  200  cubic  feet  of  die 
best  coal  gas,  is  too  trifling  a  loss  to  be  discoverable  by  experi- 
ment, or  to  be  worthy  of  being  regarded  in  pmctice,  even  when 
doubled  by  a  second  washing.  It  is,  therefore,  coneisteat  wiUs^ 
general  reasoning,  as  well  aa  with  experiment,  that  the  waging 
of  coal  gas  with  a  due  proportion  of  lime  liquor  should  entirely 
remove  the  sulphuretted  hydrogen  gas  and  other  offensive  ingre- 
dients, without  abstracting  an  appreciable  quantity  of  either  of 
the  carburetted  hydrogen  gases.  It  is  neverthel^s  importEuit 
that  the  quantity  of  water,  employed  iu  washing  the  gas,  should 
not  be  increased  beyond  what  is  necessary  to  give  the  mixture 
due  fluidity,  because,  under  equal  circumstances,  the  power  of 
water  to  absorb  a  gas  is  in  airect  proportion  to  the  quantity 
employed . 

bucti  are  the  principal  circumstances  that  occurred  to  me  as 
requiring  to  be  investigated,  and  to  be  at  the  same  time  capable 
of  aiTordiug  results  that  may  admit  of  general  application  wnere- 
ever  coal  gas  is  employed  as  a  source  of  light.  There  are  others 
of  more  limited  utility  that  may  be  left  to  be  determined  by  those 
persons  who  are  interested  respecting  them ;  suitb  as  the  prefer- 
ence due  to  different  varieties  of  coal  as  sources  of  gas,  and^ 
sometimes  even  to  other  inflammable  substances,  which,  oa 
account  of  local  situation,  may  be  entitled  to  pre^rence-  ow 
coal.  The  facts  which  hava  been  stated  supply  also  daiA  for 
deciding  other  questions,  which  may  be  suggested  by  circnm*' 
stances  of  partial  interest ;  for  example,  whether  it  may  not  be 
adviseable,  in  some  cases,  to  collect  only  the  first  portions  of 
gas ;  or,  if  all  be  collecud,  to  reserve  different  portions  apart 
from  each  other,  and  to  appdy  them  to  appropriate  uses.  Thus, 
when  coal  gas  is  conveyed  m  portable  gasometerB  to  a' distance 
(as  is  now  practised  by  Mr.  Lee  in  supplying  his  house  two  miles 
from  the  manufactory-f),.  it  will  be  impoitanfto  seleot  that-gas, 
which  in  a  given  volume  has  the  highest  illuminating  power,,aad: 
which,  therefore,  requires  vessels  ot'the-amalLett  capacity  for  it» 

*-  NkKoltnn*!  JodtdhI,  Sir.  Tii.  !9T,  and  Thnmioa'a  jinrnab,  *H.  914.. 

t  A  ■mnll  carriage  upun  iprfDgi  conveys  mo  ^^aaTt  close  p^tnnelrn  madeof 
wronghl  iron  jlUiM,  and -eaci)  Cimlilaiiig  50  rnbic  fm  orpcrTMIIy  porifird  gat, 
rqoiHitcDt  (ogi-lbrr  lo  nbdni  6  Ibk  of  latlnir.  Ila^  gsMBfler  wvigtH  aboM 
IflOlbi.  andhai  s  vuWeiLt  Ibe  bolliMii,  irbich  it  <q)«i«d  by  Ibc  uyifi^  in»B  pipe. 
Ibe  <K>m«nt  Ihe  ffSKiDicirr  ii  ImoKniMl  In  Ihe  pli.  Tlie  Wrenclli  of  unr  imb  ii  fooMt 
in  be  inSctnii  for  ihc  labanr  of  imrovios  the  {aiumettr  trtia  ihe  nrrlage  in  tu 
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cxrany*ace.    Haring,  I  hope,  fbrnitfaed  documents  for  sidrii^ 

qsestiom  of  this  sort,  I  shall  proceed  to  describe  in  what  msox- 

aer  the  fiicts  were  ascertained. 

Method  of  Anal^sh, 

1.  Determination  of  the  Proportion  of  Carbomc  Acid  and' 
Salpkuretted  Htfdrv^en  Gases  in  Coal  Gag, — In  experimente 
foimeriy  made  on  this  subject,  I  employed  the  agency  of  cbl<mn& 
to  condense  both  these  impurities,  and  estimated  how  ranch  oC 
the  absorption  was  due  to  each,  by  a  rule  which  I  have  stated.* 
Recent  experience,  however,  has  led  me  to  distrust  this  method; 
aad  after  comparing  the  effects  of  several  other  agents,  by  expe> 
ruaents  oa  raistures  of  known  oomposition,  I  now  prefer  the 
v^te  carbonate  of  lead,  precipitated  from  acetate  of  lead  by  car- 
bonate of  ammonia  without  beat,  and,  therefore,  fully  saturatedt 
-with  dffbonic  acid.  This  preoipitate  it  is  better  not  to  dry,  but, 
after  washing  it  sufficiently,  to  leave  it  under  as  much  water  as 
wvU  giw  it,  when  wanted  for  nsc,  a  due  degree  of  fluidity,  Thia 
mixture  may  be  applied  by  means  of  a  tube  of  the  capacity  of  a 
cabic  inch,  divided  into  100  equal  piuts,  and  accurately  ground 
into  a  short  and  wider  piece  of  tube,  whieh  ou^t  not  to  contain 
mom  than  three  or  foor-^enths  of  that  quantity.  The  wider  tube 
being  filled  with  the  fluid  caibonate  of  lead,  and  placed  with  ito. 
nwuUi  upwards  under  water,  the  graduated  measure  full  of  gas 
iS'  fitted  to  it ;  and  the  g^  and  liquid  are  brought  into  contact 
by  tdtemately'  Inverting  the  two  tubes,  all  violent  agitation  beine 
carefully  avoided.  The  sulphuretted  hydrogen  is  thus  absorbeo, 
and  the  carbonic  acid,  beioe  left  imtouched,  is  afterwards  taken 
o«t  A-om  the  same  portion  or  gas  by  a  mmilar  use  of  solution  of 
pore  potash. 

2.  To-  ascertain  the  Proportion  of  Olefiant  Gat  in  the  Retidve 
l^  by  Potash. — From  25  to  30  hundredths  of  a  cubic  inch  of 
chlorine  gas  are  posHed  into  a  tube*  of  the  diameter  of  about- 
-li^tlis  of  act  inch,  accurately  divided  into  hundredtiiB  of  a  cubic 
inch ;  aiul  the  volume  of  the  chlorine  is  noted  when  actually  in 
the  tube,  to  avoid  errors  from  its  absorption  in  rimng  through  the- 
Wirtsr.  To  tiii»  is  admitted  b^f  a  cubic  inch  (equivalent  to  50 
meaflures)  of  the  gas  under  examination,  and  the  mixture  is  left^ 
«xcladed  from  the  direct  light  ofthe  sun,  and  perfectly  quieecent^ 
fw  15  minutea.  At  tiie  expiration  of  tlus  time,  the  remainder  i» 
ii«ted,  and  tjte  diminution  which  has  t^en  place  being  divided 
by  2,  Ae  quotient  shows  ttte  quantity  of  olefiant  gas  in  50  meft- 
sores  of  Ute  mixture.  This  proceBs,  I  am  aware,  liowever,  dos». 
not  give  results  of  perfect  accuracy ;  for,  in  addition  to  other 
sources  of  fallacy,  I  find  that  cblonne  begins  to  act  on  carbo- 
ntted  hydrogen  much  sooner  diau  is  generuly  supposed ,t  Uiough* 

•  PUL  TrwH.  I80B,  p.  a«S. 
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within  the  period  mentioned,  and  in  such  narrow  tubes,  it  does, 
not  occasion  a.  sensible  diminution  of  built.  The  method 
described  may,  therefore,  be  considered  as  affording  a  tolerably 
near  approximation  to  the  proportion  of  olefiant  gas ;  and  as  all 
the  varieties  of  coal  gas  were  subjected  to  the  test  under  pre- 
cisely the  same  circumstances,  the  errors  must  have  been  of 
nearly  the  sane  amount  in  all  cases,  and  cannot  materially  inter- 
fere with  the  fair  comparison  of  the  ditTerent  specimens  of  coal  . 
gas,  so  far  as  respects  their  proportion  of  olefiant  gas. 

3.  To  ascertain  the  Quantity  of  Combustible  Matter  in  gaa- 
which  had  been  deprived  oidy  of  sulphuretted  hydrdgen  and  car- 
bonic acid,  a  mixture  of  the  gas  with  a  due  proportion  of  oxygen 
gas  was  tired  by  the  electric  spark  over  mercury.  This  method 
1  preferred  to  slow  combustion,  carried  on  with  the  ajiparatus 
vmich  I  have  described  in  the  Philosophical  Transactions  for 
1608,  solely  because,  when  a  great  numoer  of  experiments  are 
necessary,  as  in  this  inquiry,  the  method  of  detonation  is 
attended  with  a  great  saving  of  time.  But  on  all  occasions 
where  only  few  experiments  are  required  on  gases  of  great  com-  . 
bustibility,  I  prefer  slow  combustion,  both  on  account  of  greater  . 
safety  to  the  apparatus,  and^from  the  quantities  that  may  be 
consumed,  of  greater  accuracy  also.  When  rapid  combustion  is 
practised,  I  beueve  that,  on  the  whole,  more  accurate  results  are 
.  gained  by  firing  the  gas  at  one  operation  properly  conducted, 
uian  at  two.  The  latter  method  seems  to  have  been  preferred  by  . 
M.  Berthollet ;  but  so  far  as  my  experience  goes,  it  is  more  aj^ 
to  precipitate  charcoal  from  the  gas. 

To  bum  each  measure  of  the  early  and  more  combustible  pro- 
ducts of  gas,  1  employed  from  three  to  four  measures  or  upwards, 
of  oxygen  gas,  the  aegree  of  purity  of  which  had  been  ascer- 
tained. The  volume  bein^  noted  after  firing,  and  again  after 
a^tating  the  residue  with  liquid  potash,  £e  last  iSminution 
showed  the  quantity  of  carBonic  acid.  The  gas  left  by  potash  . 
was  next  analyzed  by  combustion  with  a  due  proportion  of  pure 
hydrogen,*  which  showed  how  much  of  the  residue  was  oxygen, 
and  bow  much  azotic  gas.  If  more  azote  was  found  than  had 
been  introduced  as  an  impurity  of  the  oxygen  gas,  it  was  consi- 
dered as  having  formed  a  part  of  the  combustible  gas.  A  single 
experiment  on  any  kind  of  gas  was  never  relied  upon  ;  and  to 
ensure  accurate  results,  the  same  gas  was  fired  with  different 
proportions  of  oxygen.  Deducting  the  pure  oxygen  found  in  the 
residue,  from  its  quantity  at  the  outset,  the  volume  of  oxygen 
gas  was  learned,  which  had  been  spent  in  saturating  a  given 
measure  of  combustible  gas. 

JHr.  BranilE'i  Mannsl  of  Cbnoiiiry  (p.  156  o.),  fiom  whicli  <1  appran  thtt  the 
(pcedy  acliDo  of  chlariae  on  carburcilcd  hvdraEi-n  had  been  obiecred  bj  Ur. 
TKnAny. 
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In  gases  free  from  all  admixture  with  carbonic  oxide,  it  is 
easy  to  know  how  much  of  the  oxygen  consumed  has  been  spent 
in  saturating  the  charcoal ;  for  as  oxygen  gas  by  conversion  into 
carbonic  acid  suffers  no  change  of  ToTume,  the  quantity  which, 
has  combined  with  the  charcoal  is  exactly  represented  by  the 
Tolume  of  carbonic  acid  produced  by  tne  combustion.  For 
example,  as  100  measures  of  olefiant  gas  afford  by  detonation 
1200  of  carbonic  acid,  200  measures  of  oxygen  must  hare  united 
with  the  charcoal  of  the  olefiant  gas.  But  beside  these  200 
measures,  an  additional  100  measures  of  oxygen  are  found  to  be 
consumed,  and  these  must  have  combined  with  hydrogen,  the 
other  ingredient  of  the  gas,  the  volume  of  which  in  its  full  state 
of  expansion  would  be  200  measures,  as  determined  by  the  fact, 
that  oxygen  gas  uniformly  takes  for  saturation  double  its  volume 
of  hydrogen  gas,  and  no  other  proportion. 

Nature  of  the  Gas  from  Coal. 
The  opinion  which  I  formerly  advanced  on  this  subiect,+ 
though  opposed  by  writers  of  so  much  authority  as  M.Bertnollet 
and  Dr.  Murray,  still  appears  to  me  to  be  much  more  probable, 
than  that  the  vaiieties  of  gas  from  inflammable  suoatances, 
which  may  be  almost  infinitely  diversified  by  modifications  of 
temperature,  are,  as  those  philosophers  suppose,  so  many  dis- 
tinct compounds  of  hydrogen  and  cnarcoal,  or  of  hydrogen  and 
charcoal  in  combination  with  oxygen.  The  reasons  that  induce 
me  to  abide  by  my  original  view  of  the  subject  are  the  following : 

1.  We  are  acquainted  with  two  distinct  and  well  characterized 
compounds  of  hydrogen  and  charcoal,  in  one  of  which  a  given 
weignt  of  charcoal  is  united  with  a  certain  quantity  of  hydrogen, 
and  in  the  other  with  double  that  quantity.  Besides  these  two, 
no  other  compound  of  those  two  elements  has  been  hitherto 
proved  to  exist. 

2.  It  is  inconsistent  with  experience  that  two  bodies  which, 
like  hydrogen  and  charcoal,  unite  by  an  energetic  affinity,  should 
combine  in  all  possible  proportions.  On  the  contrary,  it  is  to  be 
expected  from  analogy  m  general,  and  from  that  of  the  com- 
pounds of  charcoal  and  oxygen  in  particular,  that  hydrogen  and 
charcoal  unite  in  few  propnrtJons  only,  and  in  such  a  manner 
ih&t  these  proportions  are  multi[de8  or  divisors  of  each  other  by 
some  entire  number. 

3.  All  the  phenomena  may  he  satisfactorily  explained  by 
supposing  the  gas  from  coal,  and  from  other  inflammable  sul^- 
stances,  to  be  mixtures  of  this  kind.  For  example,  referring  to 
the  one  hour's  gas  in  the  first  table,  we  shall  find  that  it  contains, 
in  100  measures,  18  of  olefiant  gas,  which  require  for  combas- 
tioD  64  measures  of  oxygen,  and  afford  3f>  of  carbonic  acid.  The 
Mune  gas  contains  also  77-^  measures  of  another  inflammable  gas, 
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inthecombustkQofwbicb  210  —.54  =  156  measures  of  ozy^gen 

%sve  been  spent,  and  which  have  afforded  112  —  36  =  76mea> 

'snres  of  carboaic  acid.    This  is  as  near  an  approach  as  can  be 
'  expected  to  the  properties  of  carburetted  hydrogen,  the  ll-^ 

measures  having  consumed  very  nearly  twice  their  bulk  of 
oxygen,  and  given  an  equal  volume  of  carbonic  acid.  We  may, 
therefore,  consider  the  early  products  of  the  gas  from  cannel  as  a 

'  mixture  of  about  one  volume  of  defiant  gag  and  four  volumes-of 
carburetted  hydrogen.* 

The  early  product  of  gas  from  Clifton  coal  does  not  admit  of 

'^eing  thus  theoretically  resolved  into  a  mixture  of  olefiant  and 
K;arburetted  hydrogen  gases  only.  For  atler  deducting  from  the 
«xygen  consumed  (164  measures)  that  spent  in  saturating  the 
-oleBant  gas  (10  x  3  =  30}  we  have  only  134  measures  of  oxy^n 
Jeft'fortSe  combustion  of  90  measures  of  inflammable  gas.  ^tae 
90  measures,  it  appears,  afford  91  —  20  =  71  measures  of  car- 
bonic acid.  This  portion  of  the  gas  does  not,  therefore,  answer 
to  the  characters  of  carburetted  hydrogen,  since  it  neither  gives 
an  equal  volume  of  carbonic  acid,  nor  consumes  a  double  volume 
«f  oxygen.  In  this  case  and  a  variety  of  similar  ones,  we  caB 
only  at  present  explain  the  phenomena,  by  comparing  tliem  with 

.  hypothetical  mixtures  of  the  difi'erent  Known  gases.  As  an 
example,  I  shall  describe  the  particulars  of  the  combustion  of  the 

'first  product  of  Clifton  coal,  and  endeavour  to  explain  iJie  results 
mlhe  manner  which  has  been  suggested. 

Measnies  of  the  gas 11 

Jiixed  with  oiygen 39  s  37  pure  oxygen  •!-  2  asote. 

Total 60 

Tolume  after  firing 31 

J>iUo  after  washing  by  potash  21  =  19  oxygen  +  2  azote. 

18  oxygen  consumed. 

In  this  case,  the  diminution  by  firing  is  19  measures ;  that  by 
-jiotash,  which  denotes  the  carbonic  acid,  10  measures  ;  and  the 
-gases  consumed  are  11  +.  IB  =  29.  Let  us  examine  what  mix- 
ture of  gases  will  account  for  the  appearances. 

If.«fln0.pu.  T>k«ax]igCD.  GiTccarb-acld.         Dialn.  bj.irl^. 


M  olefiant 

,    3-3   .... 

....  2-2  .... 

. . . .     2-2 

7-Ocarb.  hydr.. 

■14-0  .... 

....  TO   .... 

. . . .  14-0 

1*0  carb.  oxide. 

.    0-6  .... 

....  0-6  .... 

....     10 

2*0  hydrogen.  . 

.     1-0  .... 

....    —   .... 

....    3-0 

■riard  furt,  ■•  on«  dilnm  for  drlfrmlniiig  Iheir  prnpoiiion  in  ddji  n>ixlurp|  bnt  I 
WB*  prevmied  froo)  aiccriaiMing  it  in  llicw  cxpciIneBb  bj  (be  Mate  »f  lb«  accn- 
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Hie  Buma  of  the  numbers  thus  theoretically  obtained  do  not,  it 
is  true,  exactly  correspond  with  the  e^erimental  ones  ;  but  tbey 
approach  aa  nearly  e£,  Trom  the  nature  of  tlie  subject,  can  be 
expected,  the  greatest  disagreemeot  (that  in  the  dicoiontion  by 
flnng)  not  much  exceeding  -^V'^  of  the  observed  amount. 

In  a  similar  manner  we  may  explain  the  composition  of  the 
lighter  and  less  combustible  prooucts  obtained  at  advanced 
periods  of  the  distillation.  For  example,  a  portion  of  the  last 
product  of  gas  from  oanitel,  distilled  in  a  glass  retort,  gare  the 
foUowiag  results : 

Measures  of  gas 20 

Mixed  yfith  oxygen 30  =  28  pure  oxygen  +  2  azote 

Total 50 

Pited 22 

Washed  with  potash 18  =  14*7  oxygen  +  3-3  azote 

13-3  oxygen  spent. 

In  this  experiment,  1*3  more  azote  were  found  in  the  residuum 
than-  can  be-traced  to  the  oxygen  employed.  The  combustible 
.gaa  was>  therefore,  only  18j-  measures ;  the  carbonic  acid  pro- 
-  daced  4 ;  the  oxygen  spent  13-3 ;  and  the  diminution  by  firing, 
28.  Ibe  following  supposed  mixture  will  explain  these  racts  : 
Ueanrei  of  lUtc  oijgcD.    CSfe  c«rb.  acid.     Dim.  b>  firlof . 

2  carb.  hydr 4     2   4 

2  carb,  oxide   2     2   2 

15  hydrogen     7^   — 22J- 

19  13^  4  iij 

In  this  instance,  the  hypothetical  constitution  coincides  even 
more  neariy  with  the  facts  than  in  the  former  case.  It  must, 
indeed,  be  acknowledged  that  the  explanation  rests  on  hypotiiesis 
only ;  but  it  is  on  an  hypothesis  which  is  perfectly  consistent 
witn  a.  copious  and  increasing  induction  of  facts,  all  tending  to 
establish  a  limitation  to  the  proportions  in  which  bodies  combme; 
while  the  opposite  explanation  is  at  variance  with  this  general 
law  of  chemical  union. 

imty  apparaliu,  nhich  wa>  fonoil,  frai^ong  diiuur,  In  baTc  bfcir.ne  adlil  fDr  the 
"a  raruraprctaihtpncllA  al^ecciat  Ihli  paitcr,  ihe  oaivina  it  of 
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Philosophical   Tratisactions  of  the   Roval  Socielu  of  London^ 
for  1S19,  Pari  L 

This  part  contains  the  following  papers  : 

I.  3'Ae  Croonian  Lecture.— Ou  the  Conversion  of  Pus  into 
Granulation^,  or  new  Flesh.  By  Sir  Everard  Home,  Bart. 
V.P.R.S. 

In  the  last  volume  of  the  TransactionFi,  Sir  Everard  Home 
«ndeavoured  to  explain  how  coagulated  blood  became  vascular- 
Carbonic  acid  gas,  he  informed  ua,  is  extricated  at  the  moment 
of  coi^ulation.  This  gas  gradually  lengthens  into  a  tube,  which 
is  immediately  covered  by  a  coat,  and  thus  converted  into  a 
blood-vessel.  He  is  of  opinion  that  the  same  process  goes  on 
during  the  conversion  of  pus  into  granulations,  or  new  flesh. 
Pub,  he  tells  us,  is  analogous  to  the  serum  of  blood.  At  first,  it 
-contains  no  globules,  but  they  gradually  make  their  appearance 
in  it  whether  it  remains  on  the  surface  of  the  sore,  or  be  removed 
upon  some  other  surface.  Mr.  Bauer  has  observed  tliat  the 
same  formation  of  globules  takes  place  in  the  serum  of  blood ; 
thus  showing  the  analogy  between  eerum  and  pus.  The  paper 
is  taken  up  in  describing  the  appearances  which  are  perceived 
upon  the  surface  of  a  healing  sore,  when  left  for  about  a  quarter 
of  an  hour  exposed  to  the  atmosphere.  The  coating  of  pus 
coagulates,  globules  of  carbonic  acirl  gas  make  their  appearance 
in  it.  These  are  speedily  converted  into  numerous  anastomosing 
vessels  filled  with  red  blood. 

II.  On  the  Imws  which  regulate  the  Absorption  of  Polarized 
Light  by  Doubiy  Refracting  Crustah.  By  David  Brewster, 
LL.D.  RR.S.  Lond.  and  Edin. 

If  to  one  side  of  a  rhomboid  of  colourless  calcareous  spar  we 
fasten  a  circular  aperture  of  such  magnitude  that  the  two  images 
of  it  appear  distinctly  separated  when  viewed  through  the  spar, 
we  shall  find  that  when  the  spar  is  exposed  to  common  hght, 
the  two  images  aie  equally  colourless,  and  of  the  same  intensity 
io  all  positions ;  so  that  the  ordinary  image  contains  half  the 
quantity  of  transmitted  light,  i^d  the  extraordinary  image  !ike- 
'wise  half  the  quantity  of  transmitted  light.  When  the  rhomb(ud 
is  exposed  to  polarized  hght,  the  intensities  of  the  two  pencils 
are  together  equal  in  eveiy  position  to  the  whole  transmitted 
light.  Hence  the  rays  which  leave  one  of  the  images  by  a  change 
of  azimuth  pass  over  into  the  other  image. 

M'hen  the  same  experiment  is  tried  with  certain  specimens  of 
yellow  calcareous  spar,  the  results  are  difl'eren;.  The  two  images 
<litler  both  in  colour  and  intensity ;   the  extraordinary   image 
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having  on  orange-yellow  hue,  while  the  colour  of  the  ordinary 
image  is  yellowish-white.  Tiiis  difference  of  colour  is  related  to 
the  axis  of  the  crvstal,  and  increases  with  the  inclination  of  the 
refracted  ray  to  the  short  diagonal  of  the  rhomb.  It  is  a  maxi- 
mum in  the  equator,  while  along  the  axis,  the  two  images  have 
ezact)^'  the  same  colonr  and  intensity.  The  author  shows  that 
there  is  an  interchange  of  rays.  The  extraordinary  force  caniea 
off  several  of  the  yellow  rays  from  the  ordinary  image  ;  while,  at 
the  same  time,  the  ordinary  force  takes  to  itself  some  of  the  white 
jrays  from  the  extraordinary  image. 

When  the  rhomboid  is  exposed  to  polarized  light  in  the  posi- 
tion in  which  the  ordinaiy  image  vanishes,  the  extraordmaiy 
image  is  orange-yellow,  and  in  the  position  in  which  the  extraor- 
dinary image  vanishes, the  ordinary  image  i&nyellowiih-white.  It 
follows  from  this,  that  a  portion  of  the  ordinary  pencil  was 
absorbed  iti  the  first  position,  and  a  portion  of  the  extraordinary 
{lencil  in  the  second  position. 

The  author  examined  coloured  crystals  of  zircon,  sappbyr, 
ruby,  emerald,  beryl,  rock  crystal,  amethyst,  tourmaline,  nibel- 
Ute,  idocrase,  melhte,  phosphate  of  lime,  pnosphate  of  lead,  and 
observed  similar  appearances.  New  these  are  a  great  proportioa 
of  all  the  coloured  crystals  with  one  axis  of  double  re&actioQ  at 
|iTesent  known  to  exist.  f 

The  general  phenomena  of  absorption  in  crystals  with  two 
axes  are  nearly  the  same  as  those  with  one  ;  but  the  quantity  of 
light  which  the  ordinary  and  extraordinary  forces  interchange  is 
regulated  by  new  taws  depending  on  the  situation  of  the  incident 
ray  with  respect  to  the  two  axes  of  double  refraction.  The 
author  explains  these  laws,  and  gives  a  table  of  the  different 
colours  resulting  from  these  absorptions  in  a  variety  of  coloured 
crystals  with  two  axes. 

The  author  concludes  from  his  observations  that  the  colouring 
jiarlicles  of  crystals,  instead  of  being  indiscriminately  dispersed 
throughout  their  mass,  have  an  arrangement  related  to  the  ordi- 
nary and  extraordinary  forces  which  they  exert  upon  light.  In 
«ome  specimens,  the  extraordinary  medium  is  tinged  with  the 
same  colouring  particles,  and  with  the  same  number  of  them  as 
the  ordinary  medium ;  but  in  other  specimens  of  the  same 
mineral,  the  extraordinary  medium  is  either  tinged  with  a  different 
number  of  particles  of  the  same  colour,  or  with  a  colouring 
matter  entirely  different  from  that  of  the  ordinary  medium.  la 
certain  specimens  of  topaz,  tha  colouring  matter  of  the  one 
medium  is  more  easily  discharged  than  that  of  the  other.  Hence 
the  reason  why  such  topazes  become  pink  when  exposed  to  a 
fed  heat. 

III.  Obxrvatiora  on  the  Decompotition  of  Starch  at  the  Tem- 
perature o^'  the  Atmosphere  hif  the  Action  of  Air  and  Water,  By 
TTieodore  de  Saussure,  Professor  of  Mineralogy  in  the  Academy 
of  Geneva,  Correspondent  of  the  Royal  Institute  of  France,  Etc. 


'^  Aaaliftts  of  BeoTa.  [JjkN. 

llie  aoAor  of  this  memMT  is  of  xipiaion  that  an  examinatioiL  of 

the  action  -of  vegetable  atlbatancea  oa  each  other  and  of  Ihe 

rc&cta  produced  upoD  them  by  the  action  of  air  and  water,  is 

.  (he  b£Bt  method  of  inveetigating  vanotiB  ofiects  of  vegetation ;  or 
at  least  if  <  it  does  not  answer  that  purpose,  it  will  lead  to  important 
«Dipenmeiit8  Toapeoling  ^e  ^ory  of  fennentation.  Startdi  had 
floarcely  been  examined  under  this  .point  of  view,  or  only  indi- 
reotly,  and  in  a  way  quite  insufficient  to  enable  us  to  deduce  the 
mquiBitc  conaeqaenoBB.  It  hod  been  observed  that  the  seeds  of 
com  formed  sugar  during  germination;  and  that  this  does  vat 
b^pen  unless  they  be  in^regnated  with  water,  and  eir  have 
access  to  them.  Ueace  it  was  concloded  that  the  oxygen  ga» 
-wiuoh  di&appeaied,  producing  carbonic  acid  gas,  was  the  piiirci- 
,pal  agent  in  the  conversion  of  the  starch  into  sugar.  Vogel  had 
«zpofied  a  mixture  of  starch  and  sogar  to  the  action  of  a  ooiling 
heat  for  four  days.  The  mixture  necame  very  flniiL  It  was 
filtered.  The  filtered  liquid  being  evaporated  left  a  bitter  muci- 
lage, which  had  not  the  least  of  a  saccharine  laste.  A  homy 
iJoc^jng  matter  remained  on  .the  filter.  Kircholl'  has  discovered 
that  if  one  part  of  dry  pulverized  gluten  be  mixed  with  two  parts 
«f  starch  made  into  a  paste  wiui  water,  and  the  mixture  be 
digested  for  10  or  12  homaat  the  temperatare  from  12*2°  to  167°, 
the  i^rch  is  partly  converted  into  su^r.  Hence  he  has  con- 
«)uded  that  the  converaioDofstaTch-Lnto  sugar  talces  place  during 


Snch  was  the  state  of  our  'knowledge  before  the  experiments 
ivfiich  Saasaure  relates  in  the  present  paper.  He  mixed  together 
£0  grumnes  of  the  best  wheat  starch,  and  12  times  the  weight 
of  Water,  so  as  to  fonu  a  thin  fwste.  This  was  put  into  e  iaJige 
flat  cylinder  forming  a  layer  to  the  depth  of  two  ceidimetres 
(0'8  inch  nearly),  it  was  covered  by -a  large  receiver,  below 
which  the  atmo^ilterica]  air  hod  easy  access,  and  left  at  rest  for 
tmo  years  in  n  place  in  which  the  temperature  rose  as' high  ocoa- 
aitmally  as  12^°.  At  the  end  of  this  period,  it  was  a  grey- 
coloured  liquid  paste,  covered  with  mucors,  and  almost  winiout 
'Smetl.  Itprodoced  no  change  on  vegetable  blues,  and  could  no 
longer  be  employed  to  paste  substances  together.  After  being 
'diied  in  the  temperature  of  the  atmosphere,  its  wei^t  was  cod- 
-Bider^k^  diminished.  If  we  suppose  its  original  weight  to  have 
been  100,  it  was  reduced  to  76-2  dried  at  the  temperatmre  of  the 
atmosphere,  or  to  80-46,  supposing  both  dried  at  the  tempeia- 
tere  of  boiling  water.  This  residaal  matter  was  csranUy 
4Hnlyzed,  and  foand  to  consist  ofthe  following  sidistanoeB : 

■Sugar, 

Gum, 

Amidin, 

Starchy  lignin, 

Lignin  mixed  with  charcoal, 

iStaich  vndecomposed. 
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The  augar  poaaesaed  the  diaracten  of  the  Bagar  made  fntai 
starch  by  means  of  8u^>huric  acid. 

The  gum  posaeaaed  the  foUowiag  properties :  It  was  tnm^ta- 
Tent»  aod  almost  colourlees,  when  rarmed  without  the  coiDtact  of 
air ;  but  when  the  starch  became  covered  with  mucors,  the  ^tm 
was  yellow,  and  rather  too  soil  to  be  reduced  to  powder.  One 
hun<h«d  parts  of  this  gum  at  66°,  when  exposed  to  the  heat  sf 
312°,  lost  11-76  ^f  their  weight.  It  does  not  absorb  moistuie 
£om  the  air,  nor  is  it  altered  by  exposure  to  the  atmosphere;  bat 
its  aqueous  solution  becomes  gradually  putrid,  depositiag  athick 
mucous  matter.  It  is  insoluble  in  alcohol,  but  soluble  lu  water 
in  every  proportion.  Twoparts  of  water  and  one  of  the  gum 
form  a  very  fiuid  solution,  but  it  becomes  viscid  and  thready 
when  the  weight  of  the  gum  exceeds  that  of  the  water.  A 
solution  of  one  part  of  the  gum  inten  parts  of  water  is  neitfaar 
precipitated  by  acetate  of  lead,  nor  suoacetate  of  lead,  nor  the 
decoction  of  nute;alla,  nor  silicate  of  potash.  It  does  not  alter 
.tile  colour  of  the  infusion  of  litmus.  It  does  not  alt^  the  colour 
of  aqueous  solution  of  iodine.  It  is  slightly  precipiuted  irt 
barytes  water.  It  does  not  form  mucic  acid  when  treated  witit 
nitnc  acid.  It  possesses  most  of  the  characters  of  the  gum  into 
which  starch  is  converted  by  roasting. 

SauHure  baa  E4>plted  the  term  amidia  to  a  substance  which  he 
Gonaiders  as  intermediate  between  gum  and  starch.  The  word  ' 
is  fiMmed  from  the  French  term  amidoa  (starch).  As  it  is  con- 
trary to  rule  to  permit  the  nomenclature  of  ahemiBtry  to  he 
obscured  by  words  borrowed  from  Uringlanguagea,  it  is  obvious 
'that  if  a  new  term  be  requisite  for  this  substance,  we  moat  call 
it  amylin  (firom  the  Latin  word  an^lum),  used  by  the  modems 
for  itarch.  It  is  obtained  from  the  residue  left  by  the  sponti^ 
neouB  decomposition  of  starch  after  it  haa  been  treated  with  a 
aufScient  quantity  of  cold  water  to  dissolve  every  thing  soluble 
.in  that  liquid,  boiling  water  dissolves  the  amylin,  and  it  ma^jT 
be  obtained  by  evaporating  the  solution  to  dryness.  It  i& 
obtained  either  in  irregular,  opaque  fragments,  or  of  a  yellow- 
pale  semitransparent  brittle -substance,  according  to  the  mode  of 
.conducting  the  ev^ioraUon.  It  is  insoluble  in  alcohol.  Cold 
water  dissolves  about  one-tenth  of  its  weight  of  it,  and  fonns  » 
colourless  and  very  fluid  liquid.  Water  of  the  temperature  of 
144°  dissolves  it  in  any  proportion,  and  retains  in  fiolutioa,  after 
cooling,  a  much  greater  proportion  than  can  be  dissolved  in  cold 
water.  The  decoction  may  be  concentrated  till  it  co&tains  one- 
fourth  of  its  weight  of  amylin  in  solution  without  becoming 
muddy  or  gelaUnizing  on  cooling,  which  is  not  the  case  with 
starch.  When  the  liquid  is  more  concentrated,  the  amylin  pre- 
cipitates in  part  on  cooling.in  the  state  ofa  white  opaoue  matter; 
but  it  is  redissolved  on  neating  die  water  to  144^.  In  this 
respect  it  approaches  inulin.  The  solution  of  amylin  containing 
one-tenth  of  its  weight  of  this  substance,  assumes  a  blue  colour. 
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when  mixed  with  the  aqueous  solution  of  iodiae,  and  preeeDts 
with  thie  re-agent  all  the  effects  of  starch.  It  is  coagulated  inta 
■a  white  paste  by  the  subacetate  of  lead ;  but  not  by  the  neutral 
acetate.  It  is  copiously  precipitated  by  Larytes  water,  but  not 
by  lime  water,  nor  decoction  of  nutgalls.  It  dissolves  in  the 
aqueous  solution  of  potash.  This  liquid  is  very  fluid,  and  wants 
the  viscidity  of  the  solution  of  starch  in  potash.  The  weait  acids 
precipitate  the  amylin  from  it  with  all  its  properties.  Alcohol 
fikewise  throws  down  a  copious  precipitate,  which,  however, 
retains  a  portion  of  the  alkali,  and  does  not  strike  a  blue  with 
iodine  till  an  acid  is  added  to  it. 

The  starchy  lignin  was  obtained  from  the  residue  of  tlie  spon- 
taneous decomposition  of  starch,  after  that  residue  had  been 
deprived  of  every  thing  soluble  in  cold  water,  hot  water,  alcohol, 
and  very  dilute  sulphuric  acid,  by  digesting  it  in  10  times  its 
weight  of  an  alkaline  ley  containing  one-twelfth  of  its  weight  of 
potash.  A  brown  hquid  solution  is  obtained,  from  which  dilute 
sulphuric  acid  precipitates  the  starchy  lignin  under  the  form  of  a 
brown,  lieht  combustible  substance,  having  the  lustre  ofjet.  It 
gives  a  blue  colour  to  the  aqueous  solution  of  iodine.  This  last 
property,  together  with  its  solubility  in  a  weaker  alkaline  ley, 
distinguishea  starchy  lignin  from  common  lignin. 

During  the  spontaneous  decomposition  of  starch,  the  bulk 
of  tile  air  undergoes  no  change ;  but  a  small  portion  of  its 
oxygen  is  slowly  converted  into  carbonic  acid  gas.  Fifteen 
^ammes  (231fgr.  troy)  of  starch  mixed  with  I2timeE  its  weight 
of  water  produced  in  two  months,  in  the  temperature  of  72|.% 
only  60  cubic  centimetres  (19'68  cuWc  inches)  of  carbonic  acid 
gas.  Thus  the  action  of  the  oxygen  of  the  air  is  confined  to  the 
abstraction  of  carbon.  The  loss  of  weight  which  the  starch 
sustains  is  much  greater  than  can  be  accounted  for  by  the  carbon 
abstracted  by  the  oxygen  of  the  air.  Hence  the  starch  must  lose 
a  considerable  portion  of  its  weight  by  giving  out  oxygen  and 
hydrogen  under  the  form  of  water. 

To  ascertain  the  difference  in  the  result  when  the  starch  wa& 
-allowed  to  decompose  in  the  air  and  in  a  vacuum,  the  experiment 
was  repeated  both  ways  for  38  days  in  a  temperature  of  about 
72^°.  The  following  table  exhibits  the  results  of  these  two 
■experiments : 

One  hundred  parts  of  starch  decomposed  without  the  contact 
of  ur,  yielded 

Sugar 47-4 

Gum 23-0 

Alyhn 8-9 

Starchy  lignin 10-3 

Lignin  mixed  with  charcoal Trace 

Starch  not  decomposed 4*0 
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One  hundred  parts  of  starch  decon^poeed  in  contact  of  air  ' 

yielded 

Sngar 49-7 

Gnm. 9-7 

Amylin 5'2 

Starchy  bgnin 9-2 

I^;nin  mixed  with  charcoal (hS 

Starch  not  decomposed 3*8 

7T9 

These  experiments  being  repeated  with  potatoe  starch,  and 
continued  only  for  42  hoars,  yielded  the  following  products : 

Starch 35-4  30-4 

Gum 17-5  17-2 

AmyUn 18-7    17-0 

Starchy  lignin 7*0   4-4 

Lignin  wiu  carbon Trace 0*2 

Starch  undecomposed 9*4   9*3 

88-0   78-6 

Loss  during  analysis 6*0 

94^ 

When  the  starch  was  decomposed  in  vacuo,  it  rather  gained 
than  lost  weight.  The  apparent  loss  was  owing  to  the  starch 
not  having  been  dried  before  the  experiment  at  a  temperature  so 
high  aa  212°.  Mo  water  was  formed,  and  the  caroonic  acid 
evolved  was  mixed  with  a  portion  of  hydrogen  gas,  pure,  or  at 
least  containing  only  a  very  small  portion  of  carbon. 

IV.  On  Corpora  Lutea.     By  Sir  Everard  Home,  Bart. 
According  to  the  author  of  this  paper,  the  corpora  lutea  make 

their  appearance  at  the  age  of  puberty.  They  are  composed  of 
convolutions  similar  to  the  brain  ;  their  use  is  to  form  the  ova. 
These,  when  formed,  are  expelled  by  the  corpora  lutea,  whether 
impregnation  has  tc^en  place  or  not.  Sometimes  die  ovum 
remains  in  the  corpus  luteum  without  being  expelled.  In  such 
cases  (supposing  impregnation)  a  fcetus  wul  be  formed  in  the 
ovarium. 

V.  Remarks  on  the  Probabilities  of  Error  in  physical  Observa- 
tions, and  on  the  Density  of  the  Earth,  considered  especially  with 
Regard  to  the  Reduction  of  Experiments  on  the  Pendulum.  By 
Thomas  Young,  M.D.  For.  Sec.  R.S. 

This  paper  consists  of  four  parts.  The  first  part,  which  is  by 
far  the  longest  and  most  elaborate,  is  employed  in  Uie  apphca- 
tioD  of  the  science  of  probabilities  to  estimate  the  advantage  of 
iuultiplied  observatioos.    After  some  judicious  observatioas  on 
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the  appfieation-  of  As  iiloeteiiie  of  probBtrilitiM  tz>  moral  antf-pofi. 
tical  obseiradoDs,  he  eaters  upon  its  application  to  experimeDtd'. 
observationB,  and-  showB  that  when  wa  have  aseertainea  the  mean 
error,  that  mil  amount  nearly  to  onr  deviation  from  accuracy. 
But  be  obeervefij  that  in  experiments  so  maitv  things  are  of 
necessity  left  out  of  mew  that  the  application  of  tte  doctrine  of 
probftbihties  to  them-  ia  not  likely  to  lead  to  any^  advantageouB 
result-  _  ■  '  . 

The  second  section  is  on  the  mean  density  of  the  earth.  Be 
shofrs,  as  had  been  already  done  by  Laplace,  that  the  pressure 
of  the  strata  cMnponing  the  earth  is-  fully  at^oient  to  aocount 
for  the  greater  denuty  of  the  central  parts  above  the  aupeificial^ 
without  supposing  the  materials  in  the  centre  to  be  different  from 
those  at  the  surface. 

The  third  section  ia  an  investigation  of  the  e^cts  of  the  irre- 
gularities at  the  earth's-  surface  upon  the  phimb  line,  and  on 
gravitation.  In  the  fourth  section,  he  showB  thtrt  Laplace's 
theorem-  for  the  length  of  the  convertible- pendolom  rolling  on 
equal  cylinders-,  may  be  deduced  from  an  elegant  investigation 
of  Euler  in  the  Noro  A'cta  Petropobtana  for.  178fl,  p.  145. 

VI.  On  the  Anomalt/  in  the  Variation  of  the  Magnetic  Needle 
as  observed  on  Ship-board.    By  William  Scoresby,  Junj  Esq* 

Mr.  Scoresby  gives  a  table  of  magnetical  observations  which 
he  made  on  board  the  Esk,  in  his  voyt^e  to  the  Greenland 
whale  fishery  in  1817.  From  these  observations,  and  from  the 
lucid  psmarka  of  Capt.  Flinders,  he  deduces  a  number  of  inftr- 
ekoes,  HOWe  of  the  most  impoitant  of  which  are  the  following ; 

1-,  Such  partB  of  the  iron  employed  in  the  Gonetniction  of 
ahips'  as  have  a'  perpendicular  position  are  magnets,  the  tipper 
ends  being  soafh,  the  lowifr  north  poles  in  our  hemisphere,  and 
the  contrary  in-  Ae  southwn  hemisphere. 

3.  The  combined  influence  of  all  this  iron  seems  to  be  conces- 
tratbd  iato  a  kind  of  mo^etic  focus-  of  attraction,  the  principal 
8911^  polb'ofwhioh'he  conoeives  to  be  situated  near  the  middle 
vmet  deck,  but  nearer  the  stemthun  theatemi 

3;  Ibis  ffocofl  of  attraction  so  influeDces  the  oompam  needte 
thktit  i^subjeet  to  an  anomaly  or  viuiation  fh>m  &e  true  meii* 
diu')  different  flfom  what  is  observed  by  a  compass  on  shon  ; 
thn  north  point  of  the  compass  being  Goastantjy.  drawn  towarda' 
the  focus  in  our  henuEphere,  and  the  south  point  in  the  opposite 


Ml*.  SooKshy,  sen.  observed  20  yeam  ago,  that  a  ship  beating 
toi  the  northward  with  a  north  wind  appeared  to  he  nearer  die 
wind  than  when  beating  to  the  southward  with  a  southerly  wind. 
This  he  asoibedto  ihe  attraction  of  the  ship  upes  the  compane. 
On  dn»  aceouDt,  theaathorhasbeenin  the  habit  of  allowing  on^r 
2  «r  2f.p(riiitB'  variation  on  the  passage  outward  to  Oreeolana 
wt&  ai  ncotbetijr  <»  noit^-eaBteny-  course,  but  geaeraUy  tbn* 


18B0.I     Pkiloiopkicat  Tivmactiotu  for  18\9,  Part  I.  AT 

peintB  of  Tariatioa  on  the'  luHnewnid  pasmge,  -wheir  die  coiine 
steered  was  S.W.  or  8.W.  by  W.  WitLout  this  difference-of 
allowance,  a  Greeid^d  ship'  outward  boimd  will  be  ^nerallr 
foBiid  to  be  to  the  eratwftra  of  her  reckoniiTg,  and  homewaxd 
bnuod  will  be  even  four  or  five  degrees  to  tfaeeastward  of  it. 

4.  Thi»  flB(Hiialy  in  the  variation  of  the  compass  is  liable  to 
change  with  every  atleration  jn  the  dip  of  the  needle,  in  the  poai 
tion  of  die  oooipas»,  or  in  the-  direction  of  the  ithip's  head. 

It  would  appear  fiom  Mr.  Scoreeby's  trials,  that  the  ma^etic 
inteneily-  is  greater  in  Bngland  than  in  Greenland ;  at  Itast  the 
vibralnonB  ofthe  capping  needle  were  quicker  in  England  than  in 
Greenland.  An  ofioiUation performed  in  England ia  ilTeaeconds 
took  up  in  Greenland  sx  seconda. 

5.  The  anomaly  of  raiiation  bears  a  certain  proportion  to  the 
dtp>  of  the  needle,  being  greater  where  the  dip  is  greatest, 
decreasing  asthe  dip  decreases,  and  disappearing  altogether  on 
the  magnetic  equator. 

6.  A  compam  placed  near  the  stem  amid' ships  ofthe  quarter 
deok  is  sflQectto-the  greatest  anomaly  irhen- the  ship's  course  is 
about  west  or  east^  because  the  focus  of  attractiDa  then  operatea 
at  right  angles  totfie  position  of  the'  compass  needle  ;  but  the 
anomaly  disappears  when  the  course  is  abont  north  or  south, 
because  the  focus  of  attmction  is  then  in  a  line  with,  or  parallel 
to>  the  compass  needle,  and  consequently  has  no  power  to 
deflect  it  fh>ni  its  direct  position. 

7.  The  gretUesC  anomaly  with' the  compaas  in  the  position  last 
described  being  ascertnined  by  obser\'ation,  the  error  on  every 
other  point  of  Uie  compass  may  be  easily  caibulated';  theanom&- 
hee  prod  need  by  the  attiactionofthe  iron  in  the  ship  being  found 
tobe  proportionate  to  the  sines  of  thB  an^es  between  the  ship'g 
head'  and  the  magnetic  meridian. 

8;  A  oompaes  phced  on  either  side  of  the  ship's  deck  directly 
opposite  to,  or  abreast  of;  thef6cus  ofottrauttou,  gives  a  correct 
inncation  on'  an'  east  or  west  coni^e ;  but  is  subject  to  the 
greatest  anonudy  when  the  ship's  head'is  north  or  south. 

9'.  A'  oompaB»  piftced-  within  six  or'  eight'  feet  of  a  capstem 
spindle,  or  other  large  mass  of  wronghtironj  foregoes,  ia  a  great 
measure,  the  ioBnence  of  the  focus  of  attraction,  and  Gubmita  to 
thafr  ofthe-  neflaer  bed>^  of  iron'. 

.  10.  When  the  imn  in  vc  shin  is  pretty  eqoalty  distributed' 
thmaghout  both  sides,  sothat  the  fbcos  ot'  ottractioa  occurs  ia 
nud^ips,  a  compass  plliced  ia  the  mid^ip  Ihie  of  the  deoL 
(dmwn  loHgitudinally)  will?  be-  iree  from  any  anomaly  fVom  <»ie 
end  of  the  sfarp  to  the  otiier,  when  the  course  is  north  or  south  ; 
but  on  every  other  contTCvanomalywill  generally  appear  increas- 
ing aS'  the  vof^  qettreen-  the  ship's  Tiead'  and  Oie  magoetie 
meridian  increases  until  the  error  is  at  a*  niazinwm,  when  tbft 
cowse-  iS'  east  or  iresf . 
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11.  As  a  compass  placed  on  the  midship  line  of  the  deck  is 
subject  to  no  anomaly  fore  and  aft,  in  certain  ships  on  a  north 
and  south  course ;  ana  as  a  compass  on  either  side  of  the  ship 
opposite  to  the  focus  of  attraction  shows  no  anomaly  on  a  west 
or  east  course,  the  intersection  of  the  line  joining  the  two  situa- 
tions in  opposite  sides  of  the  ship  with  the  midship  line  traced 
fore  and  aft,  will  probably  point  out  a  situation  directly  over  the 
top  of  the  focus  of  attraction,  when  no  anomaly  in  any  course 
whatever  will  appear. 

12.  The  anomaly  of  variation  is  probably  greater  in  men  of 
war  and  in  ships  which  contain  targe  quantities  of  iron  ;  but  it 
exists  in  a  very  considerable  degree  also  in  merchantmen,  where 
iron  forms  no  part  of  the  cargo,  especially  in  high  latitudes  where 
the  dip  of  the  needle  is  great. 

VII.  On  the  Genus  Ocythde :  being  an  Extract  of  a  Letter' 
from  Thomas  Sau,  Esq.  of  Philadelphia,  to  William  Elford 
Leach,  M.D.  F.Jt.S. 

This  paper  gives  a  description  of  a  fine  species  of  ocythoe 
found  in  the  stomach  of  a  dolphin,  which  the  author  co0iders  a& 
new,  and  distinguishes  by  the  name  of  ocythoe  punctata.  He  is 
of  opinion  that  the  ocythoe  is  a  parasitical  animal,  because  the 
shell  in  which  it  is  found  is  not  closely  adapted  to  its  body,  as  is 
the  case  with  the  shells  of  all  known  shell  fish. 

VIII.  On  Irresiilarities  observed  in  the  Direction  of  the  Com- 
jiats  Needles  of  his  Majesty's  Ships  Isabella  and  Alexander,  in 
their  late  Voyage  of.  Discovery,  and  caused  by  the  Attraction  of 
the  Iron  contained  in  the  Snips,  By  Capt.  Edward  Sabine,  of 
the  Royal  Regiment  of  Artillery,  F.R.S.  &c. 

Mr.  Wales,  astronomer  to  Capt.  Cook  in  his  second  voyage, 
was  the  first  person  whose  observations  led  to  the  inference  that 
the  anomalies  observed  on  ship-board  in  the  position  of  the 
compass,  were  not  owing  to  imperfections  in  the  azimuth  com- 
pass, as  had  been  supposed,  but  to  the  effect  of  the  iron  in  the 
ship  upon  the  needle.  This  subject  was  afterwards  investigated 
■witn  much  acuteness  and  industry  by  Capt.  Flinders  during  his 
survey  of  the  coast  of  New  Holland.  He  succeeded  in  being 
able  to  apply  a  correction  in  his  own  ship.  After  his  return,  he 
was  permitted  by  the  Lords  of  the  Admiralty  to  prosecute  the 
investigation  otiU  further  by  "trving  the  irregulanties  in  different 
ships  in  various  harbours.  Capt.  Flinders  published  a  short 
paper  on  the  subject  in  the  Philosophical  Transactions,  and  a 
more  detailed  statement  in  the  second  appendix  to  his  Voyage 
to  Terra  Australis.  There  are  three  points  in  his  statement 
chiefly  worthy  of  attention  from  their  practical  importance. 
Capt.  Sabine's  object  in  this  paper  is  to  point  out  how  far  Capt. 
Flinders's  observations  have  been  confirmed  by  those  made  in 
the  Isabella  and  Alexander. 
Firet,  Capt.  Flinders  found  that  in  eveiy  ship  a  compaM 
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would  differ  veiy  mKterially  from  itself  on  being  removed  front 
oiie  part  of  a  ship  to  another.  Hence  he  was  lea  to  confine  bis 
compass  to  one  particular  spot.  He  selected  the  binnacle  for 
conreniencv.  It  was  exactly  midships.  TIub  observation  of 
Capt.  Flinders  was  fully  corroborated  in  the  Isabella  and 
Alexander. 

Secondly,  Capt.  Flinders  fomid  that  in  his  compass,  perma- 
nently fixed  as  described,  no  error  took  place  when  the  shm's 
head  was  on  the  magnetic  north  or  south  points  ;  showing  that 
at  such  times  the  attraction  of  die  ship  and  of  magnetism  was  is 
the  same  line  of  direction.  The  maximum  of  error  also  took 
^lace  when  the  ship's  head  was  at  right  an^^es  to  these  points; 
namely,  at  east  or  west ;  being,  however,  in  opposite  directions^ 
in  excess  of  the  true  variation  on  the  one  side,  and  in  defect  on  tfao 
«ther ;  so  that  the  extreme  difference  occasioned  by  altering  the 
course  from  east  to  west,  or  the  reverse,  would  be  twice  the  error 
at  aither.  On  the  intermediate  points,  the  ratio  of  the  error  to 
its  maximum  was  as  the  sine  of  the  an^e  between  the  ship's 
head  and  the  magnetic  meridian  to  the  sme  of  eight  points,  or 
radius,  or  sufficiently  near  to  admit  of  corrections  bemg  calcu- 
lated for  every  course,  when  the  errors  on  a  sii^e  one  were  knovnt 
hy  observation. 

Though  Capt.  Fhnders  was  induced  from  bis  observations  to 
conclude  that  the  point  of  no  error  was  when  the  ship's  head, 
■coincided  with  the  magnetic  meridian,  yet  this  did  not  hold 
either  in  the  Isabella  or  me  Alexander.  Indeed  in  the  Alexander 
it  was  nearly  at  right  angles  to  that  meridian.  The  point  of  na 
error  did  not  coincide  in  the  two  ships.  The  reason  was,  that 
in  the  Isabella  the  compass  of  observation  was  raised  a  consider- 
able height  above  the  neck,  while  in  the  Alexander  it  was  upoa 
the  deck.  Capt.  Sabine,  in  consequence  of  this,  proposes  t(v 
alter  Capt.  FUnders's  rule  to  the  following  : 

"  The  error  produced  in  any  direction  of  the  ship's  head  will 
be  to  the  error  at  the  point  of  the  greatest  irregularity,  as  tha 
fline  of  the  angle  between  the  ship's  head  end  uie  points  of  na 
error  to  the  sine  of  eight  points  or  radius." 

Thirdly,  Capt.  Fhnders's  experience  in  the  Investigator  showed 
that  the  maximum  of  error  in  the  same  compass  would  be  different 
in  different  parts  of  the  worid,  although  the  use  of  the  compass 
was  confined  to  one  particular  spot  in  the  ship,  and  every  pre- 
caution taken  to  avoid  an  interference  with  the  distribution  of 
the  ship's  iron. 

Capt.  Flinders  observed  that  the  error  increased  with  the  dip, 
and  he  conceived  that  the  amount  of  the  error  under  any  one  dip 
i)eing  known,  the  amount  may  be  calculated  for  any  other  dip  by 


in^  as  a  multiplier  the  decimal  expression  of  the  proportion 
which  the  error  in  the  one  ascertained  instance  may  have  borne 
to  the  dip.    But  it  is  obvious  from  the  observations  made  ia  th« 
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Itwbells  and  Alexander,  that  the  .error  inoreasea  in  a  macli 
greater  ratio  than  this.  Capt.  Flinders  conceived  that  tl^ 
Dioreaae  of  the  error  with  the  dtp  was  owing  to  the  increaaed 
magnetic  energy  of  the  iron  in  the  ship  ae  we  approach  the  nwg- 
vetic  pole ;  but  Capt.  Sabine  suggests  that  me  caose  of  the 
increase  of  error  ia  the  dinuoution  of  the  directive  power  in  coi^ 
sequence  of  the  dip.  Xow  it  is  pretty  evident  that  if  this  cause 
it  adequate  to  produce  the  effect,  the  rate  of  error  might  be 
•ubiected  to  mathematical  calculation. 

DC.  Some  Observatiota  on  the  FormatioH  of  Mists  inparticular 
Situaliont.    By  Sir  H.  Davy,  Bart.  F.R.S.  V.P.R.I. 

When  water  above  the  temperature  of  40°  is  cooled,  it  sinks 
Ij^w  the  surface,  and  its  fJftce  is  supplied  by  hotter  waterfrom 
below.  Henoe  riven  in  clear  nights  cannot  be  cooled  down  so 
much  by  radiation  as  the  land  on  each  side  of  them.  lite 
consequence  will  be  that  the  temperature  of  the  river  during  the 
night  will  be  several  degrees  higher  than  that  of  the  contiguous 
land.  The  air  above  each  will  participate  in  this  ineqoahty  of 
temperature.  Now  whenefSr  the  atmosphere  above  the  banks  of 
rivers  is  cooled  down  several  degrees  oelow  the  air-over  the 
river,  and  the  two  are  so  situated  as  to  mix  a  little  together,  a 
mist  will  be  formed  over  the  bed  of  the  river.  Such  ia  uie  expla- 
nation of  the  formation  of  mista  in  autumn  above  the  beds  of 
mere  given  by  Sir  H.  Davy. 

X.  Observatiom  on  the  Dip  and  Variation  of  the  Magnetic 
Needle,  and  on  the  Intensity  t^'  the  Magnetic  Fbrce,  made  during 
the  late  Vovage  in  Search  of  a  Nortkixtt  Passage.  By  Capt. 
Edward  S^ine. 

The  intensity  of  the  magnetic  force  increased  with  the  lati- 
tude ;  but  was  not  proportional  to  the  increase  of  latitude.  Hw 
following  table,  indicating  the  time  taken  up  by  a  dipping  needle 
in  making  100  vibrations  in  different  latitudes  and  longitudes, 
gives  the  result  of  Capt.  Sabine's  observations  on  this  subject : 
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The  dip  of  the  needle  likewise  increased  with  the  latitude. 
The  fcrflowtng  table  exhilnts  the  observatioD: 

DiqitlzscbyGOOqlC 


1820.]       Philosophical  Tramactiomfor  1819,  Part  I. 


IS  18. 

Lul- 

,^i 

So.  of 
tbttiv 

ot„.,. 

Dip. 

April  )8 

Bl'>  SI' 

(fiOSI 

16 

Capl.  Kar«r. 

J0»  34'  39" 

tta:«oft  Park,  Lnortoii. 

30 
Urj       1 

60    091 
60    091 

1     18 
1     18 

U 
18 

Cbi.(.  Habinr 
U«it.  P«Try 

i4    99    J8       > 
14    HO     10        i 

Braisa  Mand,  Slicilantl. 

Jud'      e 

S8    SS 

53     50 

IS 

Opt.  Sabine 

83     08     07 

On  Icf. 

jg 

TO    86 

M    59 

14 

Dido. 

S8    4S    47 

Hare  Itland. 

JoJy      8 

74     04 

ST     58 

10 

Ditto. 

84    00    15 

iUffiui  Ihrce  iilandi. 

83 

75     05 

60    03 

10 

Ucnt.  Parr; 

84    84    57       i 

On  Ice. 

S3 

79     09 

fiO     03 

10 

Capl.  Sabint 

M    85    15       ( 

Aof.      9 

T5     Sli 

03    06 

10 

Di.io. 

84    44    30 

Diltn. 

4 

75     59 

64    47 

10 

Ditto. 

84    59    Oe 

Dtltr. 

19 

76    3S 

73    45 

10 

Oilto. 

85    44    83 

Di:i... 

SO 

76    45 

T8     00 

14 

Lirut.   Parry. 

86    08    63 

DiUu. 

«0 

76    46 

16     00 

14 

Capl.  8»bi«, 

86    0»    33 

mtto. 

ss 

76    08 

78    W 

16 

Ditto, 

85    59    31 

Diito. 

8epl.    II  70    36 

60    55 

10 

Ditla. 

84    S'J    SI 

Dilw. 

Vai.      360    09i 
3  60   oaj 

I     18 
1      18 

U 

Utau  Parrj- 
Capl.  Sabine. 

J4    El    06       I 
74    21     47l5i 

Drauklila<<d,&l)etlaDJ. 

181». 

H«nh     SI    31 

0    08 

IB 

Dilto, 

10    33    16 

IIpKEW'i  Parii.  L-uhJuit. 

The  foUowing  table  exhibits  the  variation  of  the  compass  in 
differeDt  latituoes  and  longitudes  according  to  the  observations 
of  C^t.  Sabine,  with  an  azimuth  compas^s  contrived  by  Capt. 
Kater.  These  observations  are  entitled  to  particular  attention, 
because  they  enable  ua  to  point  out,  with  considerable  pi-ecision, 
the  position  of  one  of  the  magnetic  poles.  It  must  be  very 
nearly  N.  latitude  75°  59',  and  longitude  M"  32'  W.  from  Green- 
wich. If  we  suppose  this  latitude  and  longitude  to  be  correctly 
riven,  the  true  position  of  this  magnetic  pole  may  be  easily 
lound: 
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XI,  On  the  Ac/ion  of  Cryttallized  Surfaces  upon  Light.  By 
Dr.  Brewster. 

Mains  was  of  opinion  that  the  forces  which  produce  extraor- 
dinary retraction  begin  to  act  only  after  light  baa  penetrated  the 
surface  of  a  doubly  refracting  body.  The  author  had  beea 
induced,  from  experiments  made  before  the  perusal  of  Malus's 
book,  to  conclude  that  the  polarizing  forces  extend  beyond  the 
surface  of  the  crystal.  Thia  led  hioi  to  repeat  the  experiments 
on  which  Malus's  opinion  was  founded.  The  result  of  the  inves- 
tigation, which  overturns  the  doctrine  of  Malus,  is  cont^ned  in 
tliis  paper.  If  we  take  a  eix-tiided  prism  of  nitre,  and  observe  a 
luminous  object  through  two  of  its  inclined  surfaces  that  have  a 
good  polish,  we  perceive  two  distinct  and  perfectly  formed 
images.  If  we  now  roughen  these  surfaces  and  cement  upon 
each  of  them  a  plate  of  glass  by  means  of  bulsam  of  capaivi,  the 
character  of  the  two  images  will  begreatly  changed.  Ine  image 
that  has  suftered  the  greatest  refraction  will  be  as  distinct  as 
before;  but  tiie  other  image  will  be  either  of  a  faint-reddish 
colour,  or  wholly  invisible,  according  to  the  degree  of  roughness 
induced  upon  the  refracting  surfaces.  If  we  substitute  pure 
alcohol  or  the  white  of  an  egg  for  tbe  balsam,  the  least  refracted 
image  will  become  distinct,  and  the  most  refracted  image  will 
be  either  a  mass  of  nebulous  light,  or  almost  invisible.  The 
reason  of  this  is,  that  balsam  of  capaivi  has  nearly  the  same  index 
of  refraction  as  the  ordinary  image,  but  not  of  the  extraordinary. 
It  therefore  removes  the  roughness  of  the  surfaces  as  far  as  the 
ordinary  image  is  concerned,  but  leaves  the  roughness  for  the 
extraordinary  image.  TJie  index  of  refraction  of  alcohol  and 
white  of  egg  is  nearly  The  same  as  that  of  the  extraordinary 
image.  It  therefore  removes  the  roughness  as  far  as  the  extra- 
ordinary image  is  concerned;  but  leaves  it  with  regard  to  the 
ordinary  image.  Similar  experiments  were  made  with  calcareous 
spar  and  arragonite.  The  author  draws  from  them  the  following 
conclusions : 

1.  The  force  of  double  refraction  and  polarization  extends  not 
only  witliout  the  interior  limit  of  the  ordinary  refractive  force, 

I  but  aiso  without  the  surface  of  the  crystal. 

2.  The  force  of  double  refraction  and  polarization  emanates 
from  the  surface  of  bodies,  though  its  intensity  depends  upoa 
the  inclination  of  the  surface  to  the  axis  of  the  crystld. 

3.  The  ordinary  or  tbe  extraordinary  image  may  be  extio- 
guished  at  pleasure  in  any  doubly  refracting  crystal ;  and  the 
crystal  is  thus  converted  into  a  singly  refracting  ciystal,  like 
certain  specimens  of  a^ate. 

4.  In  soft  crystals  that  do  not  admit  of  a  perfect  polish,  the 
distinctness  of  any  of  the  two  im^es  may  be  made  a  maximum, 
by  giving  the  crystal  the  best  polish  of  which  it  is  susceptible, 
and  then  cementing  plates  of  glass  upon  its  surface  by  a  trans- 

^k.  parent  cement  of  the  same  refractive  power  as  that,  of  ttie  Dencil. 
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which  is  to  be  rendered  most  distinct.  If  it  is  required  to  maks 
the  two  images  eqaally  difidoct,  the  refractiTe  power  of  tho 
cement  must  be  a.  mean  between  that  of  the  ordinary  refracttmi 
and  the  extraordinary  refraction,  which  corTesponda  to  the  ai^le 
which  the  retracted  ray  forms  with  the  axis  of  double  refraction. 

5.  Ail  doubly  refracting  crystals  consist  of  an  ordinary  and  an 
ftztraordinary  medium  alternating  with  each  other,  and  varying 
in  density  according  to  a  law  which  the  author  has  inveHtigated^ 
but  not  given  in  this  paper.  Dr.  Brewster,  in  the  subsequent 
part  of  this  paper,  shows  that  the  change  in  the  angle  of  polari- 
«Uion  produced  by  the  interior  force,  depends  on  the  indin^- 
tion  of  the  reflecting  surface  to  the  axis  ot^the  crystal,  and  also 
on  the  azimnthal  angle  which  the  plane  of  reflection  forms  with 
thepriacipal  section. 

This  half  volume  terminates  with  a  postscript  to  Dr.  Young's 
paper,  containing  an  investigation  of  the  corrections  for  refrac- 
tion. This  investigation  being  entirely  analytical,  I  must  refer 
Aose  readers  who  wish  to  know  the  important  results  obtaiaetl 
by  this  very  acute  philosopher  to  Uie  paper  itself,  which  occupies 
only  four  pages. 

The  usual  meteorological  jonraal  for  1818  is  given  hkewise  in 
this  half  volume ;  the  mean  results  of  wliich  are  e&  follows  r 
temperature,  b3'5° ;  barometer,  29*88  inches,  at  the  height  of  81 
feet  above  low  water  at  Someraet  House.  No  correction  for 
temperatm^  is  introduced,  which  renders  the  barometrical  heights 
^ven  in  the  journal  of  little  or  no  value. 

Rain,  11-636  inches. 

Mean  variation  of  the  needle  in  June,  24°  15'  43"  W. 

Dip  about  70^61'. 


Article  VIII. 
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BOYAL    SOCIETY. 

Nov.  26. — Dr.  Carson's  paper.  On  the  Elasticity  of  the  Lun^^ 
was  concluded.  After  some  introductory  remarks,  comprehend- 
ing a  popolar  description  of  the  thorax  and  its  contained  viscera, 
the  withor  proceeded  to  observe  that  the  influence  of  the  ^aati- 
city  of  the  lungs  on  the  circulation  of  the  blood  and  ou  respiration. 
Ins  been  overlooked  by  physitriogists.  To  ascertaio  the  real 
SoBX  of  the  eAaztic  power  of  th^e  organs,  Dr.  C.  connected  with 
the  ttachee  of  several  animals  a  glass  syphon,  so  placed  as  t« 
admit  of  pressure  being  exerted  on  the  luugs  by  a  column  of 
water  contained  in  it.  An  opening  was  then  made  into  tfae 
eavt^  of  Uie  chest  on  both  mao^,  and  the  height  of  tiie  calamn 
of  water  in  the  tube  was  considered  as  equivalent  to  the  piessuK 
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everted  upon  it  by  the  elastic  power  of  the  luDgs.  From  expe- 
riments conducted  in  this  manner  upon  the  lungs  of  the  oz. 
Dr.  C.  considered  it  as  cleaily  ascertained  that  in  this  animal  the 
Tesilience  of  the  lungs  is  more  than  equal  to  a  column  of  watei 
a  foot  and  a  half  high.  In  a  still  more  satisfactory  experiment 
made  upon  the  luogs  of  a  dog,  the  column  stood  at  10  inches. 

The  paper  was  conclnded  with  some  remarks  upon  artificial 
respiration,  and  on  the  best  means  of  ascertaining  the  actual 
quanUty  of  air  contained  in  the  lungs. 

-  Nov.  30.— On  this  day  the  annual  meeting  for  the  election  of 
o£Bcers  for  the  ensuing  year  took  place,  when  the  following 
noblemen  and  gentlemen  were  elected  : 

President. -^isht  Hon.  Sir  Joseph  Banks,  Bart.  G.  C.  B.  &c. 

Secretaries.— W.  T.  Brande,  Esq.  and  Taylor  Combe,  Esq. 

Treasurer. — Daviei  Gilbert,  Esq. 

There  remained  of  the  old  Council,  Right  Hon.  Sir  J.  Banks, 
Bart. ;  W.  T.  Brande,  Esq. ;  Taylor  Combe,  Esq. ;  Davie* 
Gilbert,  Esq. ;  Major-General  Sir  James  Willoughby  Gordon, 
K.  C.  B. ;  Sir  Everard  Home,  Bart. ;  Sir  Thomas  Staunton,  Bart.;. 
William  Hyde  Woliaston,  M.D. ;  and  Thomas  Young,  M.D. 

There  were  elected  into  the  Council,  William  Blake,  Esq.  A.M. ; 
John  Earl  Brownlow;  Charles  William  EatI  of  Cfaarleville; 
Alex.  Crichton,  M.D.;  Sir  Beuj.  Hobhouse,  Bart. ;  Capt.  Henry 
Kater;  Daniel  Moore,  Esq. ;  tUght  Hon.  Sir  John  Nichotl.Knt.; 
Ihe  Rev.  Thomas  Rackett,  M.A. ;  and  the  Right  Hon.  C.  Yorke. 

Dec.  9. — A  paper,  by  J.  F.  Herschell,  Esq.  F.R.S.  was  begun. 
It  was  entitled  "  On  the  Action  of  CrystaUized  Bodies  on 
Homogeneous  Light,  and  on  the  Causes  of  the  Deviation  from 
Hewton's  Scale  in  the  Tints  which  many  of  them  develope  on 
Exposure  to  a  polarized  Ray." 

Dec,  16  and  23. — This  elaborate  paper  was  continued. 

LIMNXAN    SOCIETY. 

This  Society  commenced  its  meetings  on  Nov.  2,  when  a 
paper,  by  Henry  Thomas  Colebrooke,  Esq.  F.L.S,  was  begun. 
It  was  entitled  "  On  the  Waltiedde  and  Memispermnm  Penes- 
tratom  of  GcBrtner,  and  divers  Menisperma  described  by 
Jtozbargh." 

^00. 16. — ^The  above  paper  was  continued. 

Dec.  7. — ^There  were  read  some  ObservBtions  on  Buxbaumia 
Aphylia,  in  a  letter  from  Mr.  J.  St«wart,  Lecturer  on  Botany  in 
Edinburgh  to  Sir  Joseph  Banks. 

Dec.  21 . — Part  of  a  paper,  by Temminck,  Esq.  was  read,  _ 

entitled  "A  Description  of  some  new  Birds  from  Newfoundland^ 
in  the  Society's  Moseum." 

i  OEOLOGICAt.  SOCIETY. 

}  J'tme  18.— Some  additional  ranaib-  by  H.  I.  dc  la  Boebe^ 

..         £iq.  were  read. 
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In  a  former  paper,  M.  de  la  Beche  care  an  account  of  the 
ibssil  ammal  found  in  the  blue  lias  of  Lyme,  uKually  called  tfae 
achthyosaurua,  but  which  has  been  lately  named  by  oil  £.  Home 
the  proteosauTus  ;  the  object  of  these  additional  remarks  is  to> 
point  out  several  species  of  proteosauTus  which  bare  been  disco- 
Tered.  These  are  three:  the  coaununiB,  the  tenuirostris,  and 
the  platyodon.  The  characters  of  the  spRcies  are  taken  from  the 
jbnu  of  the  teeth  and  the  jaw  bone,  arid  the  names  of  the  two 
latter  are  derived  from  the  shape  of  these  parts.  There  are 
probably  other  species,  but  they  are  not  yet  sufficiently  weU 
ascertamed. 

The  author  gives,  from  Dr.  Leach,  a  scientific  description  of 
the  Dapedium  politum,  a  fish  with  rectangular  scales,  uiat  has 
been  discovered  in  the  lias  of  Lyme. 

Nov,  5. — The  reading  of  Mr.  Weaver's  paper  "OntheGeoIo- 
-  ^cal  Relations  of  the  Environs  of  Tortworth,  and  the  Mendip 
Rawe  in  Somersetshire,"  was  continued. 

Nor.  19,— A  paper,  from  Dr.  Nugent,  was  read,  entitled 
"  Sketch  of  the  Geology  of  Antigua."  It  was  accompanied  by  a 
map,  sections,  and  specimens. 

The  author  observes  that  Antigua  contains  no  marks  of 
modem  volcanic  action ;  but  many  effects  of  former  revolutions. 
The  south  and  east  parts  of  the  island  exhibit  recent  beds  of  a 
peculiar  calcareous  formation,  probably  cotemporary  with  those 
around  Paris,  and  in  the  Isle  of  Wieht ;  the  surface  of  these 
calcareous  beds  is  in  the  form  of  rounded  hills,  like  those  of  the 
dialk  district  of  England,  the  highest  being  about  300  or  400 
feet  above  the  ocean.  The  materials  of  this  formation  are  not 
imiform ;  a  great  part  of  it  consista  of  closely  compacted  marl, 
of  a  bright  yellow  colour.  Through  this  marl  run  layers  of 
compact  limestone  containing  Ghells,  calcareous  spar,  quartz> 
'  chalcedony,  and  agate.  Strata  of  gritstone  also  run  through 
the  mad,  composed  of  quartz,  hornblende,  jasper,  homstone, 
and  green  earth,  held  tc^ther  by  an  argillaceous  cement ;  this 
is  used  in  masouty.  Hie  marl  also  contains  a  smooth-gnkined 
calcareous  sandstone,  which  is  employed  for  building.  The 
calcareous  formation  contains  many  shells  and  corallines,  both 
calcareous  and  aiUcified  *  most  of  them  are  analogous  to  those 
in  the  neighbouring  sea,  but  it  is  probable  that  they  have  been 
deposited  in  their  present  situation  at  a  remote  period. 

The  marl  contains  very  great  quantities  of  a  substance  called 
gHKind  pear),  the  nature  of  which  is  not  well  ascertained.  The 
nari  also  contains  both  marine  and  fresh  water  remains,  but  thev 
ane  mixed  together ;  the  silicified  ancl  agatized  corallinec,  whicn 
«re  to  abundant  and  so  beautiful  in  Antigua,  are  very  plentiful  in 
tfae  calcareous  beds ;  they  contain  no  remains  of  large  animalB, 
and  no  gypsam.  Below  the  calcareous  formation,  and  lying 
aonth  of  1^  are  extensive  irregular  masses  of  coarse  flint  or  chert. 
^They  contain  a  la^  quantity  of  shells,  chiefly  cerithea,  fiUed 
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with  chalcedony ;  the  inferior  part  of  these  beds  contains  a  vety 
la^e  quantity  of  petrified  wood.  Below  the  mari  and  chert  is  a 
«eneB  of  stratified  rocks  which  the  author  calls  claystone  cob- 
glomerate  ;  they  compose  bills  that  are  precipitous  on  one  side, 
and  slope  gradually  on  the  other.  In  small  epecimeiiB,  the  rock 
reaembies  a  clay  porphyry,  but  it  has  not  the  usual  relations  of 
this  rock.  It  aips  at  a  considerable  angle  to  the  north-west ;  it 
contains  eo  much  chlorite  as  to  exhibit  a  green  tinge  ^  this  is 
commonly  thought  to  depend  upon  copper ;  but  the  author  attri- 
butes it  either  to  iron  or  manganese.  The  rock  ac<^uires  a 
conglomerate  appearance  from  the  numerous  specimens  of  petri- 
fied wood  and  fossils  of  all  kinds  which  it  contains. 

The  woods  are  all  tropical  species,  and  gener^y  of  the  palm 
tribe.  The  most  elevated  parta  of  the  island  consist  of  rocks  of 
the  newest  floetz  trap  formation ;  but  the  author  conceives  that 
they  are  composed  oi  a  very  lai^  proportion  of  boulders  included 
in  the  conglomerate. 

A  communication  was  read  from  Dr.  Gmelin,  of  Tubingen,  on 
the  subject  of  the  clinkstone  of  Hohentwiel,  upon  which  natrolite 
is  found.  He  informs  us,  that  by  heating  it,  he  obtained  from  it 
a  quantity  of  ammonia ;  and  be  found  the  same  results  fromsome 
basalts  which  he  tried. 

BOYAL    ACADEMY    OF    SCIENCES    AT    PARIS. 

A71  Analysis  of  the  Labours  of  the  Royal  Academy  of  Sciences 

during  the  Year  \H\8. 

(fiaaOKMtd  from  vol.  xir.  p.  9SS,) 

An  Historical  Essay  upon  the  Services  and  Scientific  Works  of 
Gaspard  Monge ;  by  M.  C.  Dupin,  a  pupil  of  Monge,  and  mem- 
ber of  the  French  Institute. — "  G,  Monge  was  bom  at  Beaune 
in  1746.  His  progress  was  such  that  they  gave  bim  the  office  of 
Professor  of  Natural  Philosophy  in  the  college  at  Lyons  althou^ 

he  had  only  begun  to  study  it  the  year  before Reluming  to 

Beaune  in  the  vacation,  he  set  about  the  survey  of  that  town. 
As  he  had  not  proper  instruments  for  that  purpose,  be  made 
'gome  himself.  He  dedicated  his  work  to  the  eoministration  of 
his  native  place,  and  they  recompensed  the  young  author,  as  &r 
as  the  limited  finances  of  the  place  would  allow.  A  Lieutenant- 
Colonel  of  the  Engineers,  who  happened  to  be  at  Beaune, 
obtained  for  Monge  an  appointment  as  draughtsman  and  pupil 
in  the  Ecole  d'Appaiailleurs  et  de  Conducteurs  des  Travanx  des 
Fortifications  (equivalent  to  our  Drawing  School  in  the  Tower). 
As  he  was  an  excellent  draughtsman,  his  nMUiual  dezteri^  was 
alone  considered.  He,  however,  already  knew  his  own  streogtli, 
and  saw  with  great  indignation  the  value  that  was  excluiiv^ 
bestowed  on  his  mechanical  talents.  '  I  was  tempted,'  said  h», 
'  a  long  time  afterwards,  a  thowund  times,  to  tear  mv  drawing!, 
OQtof  spite  for  the  value  seton  them,  jt^tasif  I  had  been  gtwd 


1820.]  Royal  Academy  of  Sciences.  69 

for  nothing  else.'  The  director  of  the  Bchool  ordered  him  to 
calculate  a  particular  case  of  defilement,  an  operation  in  which 
the  relief  and  groundwork,  of  fortificatioiis  is  to  be  combined 
together  with  the  smallest  possible  charge,  but  so  that  the 
defenders  may  be  sheltered  from  the  shot  of  the  assailantB. 
Monge  abandoned  the  method  hitherto  followed,  and  discovered 
the  first  general  geometrical  method  that  was  known  for  this 

important  operation By  applying,   at  different  times,  hia 

mathematical  talents  to  questions  of  asimilarnature,  andidways 
generalizing  his  maaner  of  conceiving  and  working  them,  he,  at 
fast,  formed  a  scientific   work  on  the  subject ;  this   was  his 

Descriptive  Geometry For  more  than  20  vears,  he  found  it 

impossible  to  show  to  the  corps  stationed  at  Mezieres  the  ^pph- 
cation  of  his  geometry  to  carpentry.  He  was  more  successful  in 
its  application  to  masonry;  he  studied  with  great  care  the 
methods  hitherto  employed,  and  simphfying  them  he  brought 
them  to  perfection  by  his  geometiy." 

"  His  scientific  works  caused  him  to  be  appointed  Acting 
Professor  of  the  Mathematics  and  Natural  Philosophy,  in  the 
room  of  Nollet  and  Bosaut ;  afterwards  he  was  appointed  Hoik>- 
raiy  Professor :  he  then  turned  his  views  towards  the  study  of 
many  phenomena  of  nature ;  he  made  numerous  experiments 
upon  electricity  ;  he  explained  the  phenomena  which  arise  from 
capillary  attraction  \  was  the  creator  of  an  ingenious  system  of 
meteorology ;  he  examined  the  composition  of  water,  having 
made  that  great  discovery  without  having  any  knowledge  of  the 
experiments  which  had  just  before  been  made  by  Lavoisier, 
Laplace,  and  Cavendish,  He  did  not  content  himself  with 
explaining  to  his  pupils  in  the  theatre  of  the  school  the  theories 
of  science  and  their  apj^ication :  he  loved  to  conduct  hia  disciples 
wherever  the  phenomena  of  nature,  or  the  works  of  art,  coidd 
render  these  applications  apparent  and  interesting.  He  commu- 
nicated his  own  ardour  and  enthusiasm  to  his  pupils,  andchanged 
those  observations  and  researches  into  desirable  pleasures,  which 
would  have  appeared  to  be  a  disagreeable  stud^  in  the  conGne- 
mentof  a  school,  and  clothed  only  in  abstract  ideas." 

"  In  order  to  bring  Monge  to  Paris,  he  was  appointed  in  1780 
assistant  to  Bossut,  Professor  of  the  Hydrodynamic  Course, 
instituted  by  Turgot.  That  he  might  reconcile  the  duty  of  the 
two  places  which  he  now  held,  he  lived  six  months  at  Meraeres, 
and  six  months  at  Paris,  The  same  year  he  was  admitted  iirto 
the  Academy  of  Sciences ;  and  on  the  death  of  Bezout  in  1783, 
~he  was  chosen  to  succeed  that  celebrated  examiner  of  the  naval 
service.  The  Marquis  de  Castries  invited  Monge  several  times 
to  write  another  elementary  course  of  the  mathematics  for  the 
youths  of  the  naval  service,  hut  Monge  always  refused  to  oomj^. 
Bezout,  said  he,  has  left  a  widow  with  no  other  fbrtone  than  her 
late  husband's  works,  and  1  do  not  wish  to  take  away  the  bread 
from  die  widow  of  one  who  has  rendered  important  Mfrices-to 
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science  and  to  his  country.  The  only  elementary  work  which 
MoQge  published  was  hia  Traits  de  Stdtique ;  ant),  with  the 
exception  of  a  few  passages  in  which  ^eater  rigour  might  be 
desirable,  the  Statique  of  Monge  is  a  model  of  logic,  clearness, 
and  simplicity," 

"  At  that  period  when  the  public  distress  called  forth  all  the 
useful  talents  and  courage  of^  the  superior  classes  to  the  assist- 
ance of  their  country  menaced  with  invasion,  Monge  was  created 
Minister  of  the  Marine.  He  did  every  thing  he  could  to  keep 
those  men  who  were  distinguished  for  their  merit  or  bravery  in 
France.  He  even  descended  to  entreaties  to  procure  the  conti- 
nuation of  Borda's  services,  and  he  had  the  happiness  to  succeed. 
He  was  one  of  the  most  active  men  in  those  scientific  services 
which  the  preservation  of  the  state  required.  The  construcdon 
of  the  new  grinding  machines  erected  in  the  powder  mills  at 
Grenoble  was  his,  and  also  the  driUing  machines  constructed 
upon  the  barges  of  the  Seine.  He  spent  hia  days  in  giving 
instructions  and  superintending  the  workmen,  and  nis  nights  in 
writing  his  treatise  on  the  casting  of  artillery,  a  work  designed 
for  the  use  of  directors  of  foundries,  and  for  workmen." 

"  It  was  in  his  course  at  the  Normal  School  that  he  first  gave 
liis  lectures  of  descriptive  geometry,  the  secrets  of  which  he  had 
not  been  able  to  reveal  sooner.  Another  establishment,  which 
had  been  originally  conceived  before  the  Normal  School,  but 
which,  having  had  more  attention  paid  to  it  by  the  inventors, 
followed  it  in  the  order  of  execution,  realized  some  part  of  the 
hopes  which  had  been  looked  for  in  vain  on  the  establishment 
of  the  first  Encyclopedic  School  that  had  been  opened  in  France. 
Monge  brought  into  it  his  long  experience  at  Mezieres,  and 
joined  to  this  new  and  profound  views  ;  he  drew  np  the  plan  of 
study,  marked  out  their  succession,  and  proposed  scientific 
methods  of  execution.  Out  of  400  pupils  originally  placed  in 
the  Polytechnic  School,  50  of  the  choicest  were  collected  into  a 
preparatory  school.  Monge  was  almost  the  only  one  that  taught 
these  pupils.     He  remained  the  whole  of  the  day  among  them, 

giving  them,  in  turn,  lectures  on  geometry  and  analysis 

exhorting  them,  encouraging  them,  inflaming  them,  with  that 
ardour,  mat  kindness,  that  impetuosity  of  genius,  which  made 
him  explain  to  these  pupils  the  truths  of  science  with  an  irresist- 
ible force  and  charm.  In  the  evening,  when  these  labours  were 
finished,  Monge  b^;an  others  of  a  ditlerent  kind;  he  wrote  the 
sketches  which'  were  to  serve  as  a  text  to  his  next  lectures,  and 
the  next  day  he  was  to  be  found  along  with  his  pupiU  at  the  very 
moment  of  their  meeting.  The  good  nature  of  Monge  was 
neither  the  cold  calculataon  of  the  sage,  nor  even  the  effect  of 
education ;  it  was  a  Biin|ile  benevolence  which  arose  from  his 
h^py  oiganization.  He  was  bom  to  love  and  to  admire.  Hi» 
admiration  was  excessive  like  his  love ;  in  consequence  of  which 
he  did  aot  always  keep  within  the  limits  that  cold  and  imfec^Dp 
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reaBOR  would  have  preBcribed As  he  was  the  father  of  his 

pupils  in  the  school,  so  he  was  in  camp   the  father  of  the 
«oldier." 

"  In  traversing  Italy  to  collect  the  statues  and  pictures  that 
had  been  ceded  to  France,  Monge  was  struck  with  the  singular 
'Contrast  between  the  Grecian  monumentB  of  the  arts  and  those 
of  tlie  Egyptians,  transported  by  Augustus  and  his  successors  to 
the  shores  of  the  Tiber.  The  comparative  charactei^  of  the 
ancient  monuments  were  the  frequent  subject  of  conversatioa 
between  the  conqueror  of  Italy  and  the  commissary  who  collected 
for  his  country  the  most  precious  fruits  of  victory.  Monge  con- 
ceived the  idea  of  extending  the  domain  of  history  beyond  the 
febulous  ages  of  Greece;  of  learning  with  the  certainty  of  a 
geometer  what  were  the  labours  of  the  ancient  sages  of  the  East; 
of  discovering  afresh,  by  the  contemplation  of  their  monuments, 
trhat  had  been  the  processes  of  their  arts,  the  usages  of  their 
public  hfc,  the  order  and  the  majesty  of  their  feasts,  and  of  their 
ceremonies." 

"  Monge,  charged  by  the  General  in  Chief  to  carry  to  the 
Directory  the  treaty  of  Campo  Formio,  was  a  short  time  after- 
-wards  placed  iii  the  first  rank  of  the  Uterary  men  who  composed 
the  Commission  of  Sciences  and  Arts  which  were  to  accompany 
the  expedition  to  Egypt.  He  was  ths  first  that  was  appointed 
President  of  the  Institute  of  Egypt  formed  on  the  model  of  the 
French  Institute.  He  visited  the  pyramids  twice,  he  saw  the 
obelisk  and  the  grand  ruins  of  Heliopolis,  he  studied  the  remains 
of  antiquity  scattered  round  Cairo  and  Alexandria.  It  was  dur- 
ing a  tedious  march  in  the  middle  of  the  desert  that  he  discovered 
"Hie  cause  of  that  wonderful  phenomenon  known  by  the  name  of 
mirrge.  At  the  time  of  the  revolt  of  Cairo,  there  were  in  the 
•city  only  a  few  detachments  of  the  troops.  The  palace  of  the 
Institute  was  guaided  by  the  members  themselves ;  and  it  was 
proposed  to  sally  out  and  join  the  main  guard  ;  but  Monge  and 
Berthollet,  considering  that  the  palace  contained  the  hooks, 
manuscripts,  plans,  and  antiquities,  which  were  the  fruits  of  the 
expedition,  maintained  that  it  was  the  duty  of  the  members  to 
guard  this  precious  deposit,  and  that  they  ought  to  defend  that 
treasure  at  the  hazard  of  their  lives." 

"  Monge  presided  in  the  Commission  of  the  Sciences  and  the 
Arts  in  ^ypt ;  he  contributed  by  his  councils  to  form  that  wise 
plan,  and  by  arranging  and  proportioning  the  various  parts  ende^ 
voured  to  execute  it  in  the  utmost  perfection," 

"  Monge  had  an  inimitable  method  of  exposing  the  most 
abstract  truths,  and  of  rendering  them  plain  by  the  language  of 
action.  Nevertheless  it  was  only  by  combating  with  nature  that 
he  was  able  to  become  an  excellent  professor ;  he  spoke  with 
difficulty,  and  almost  stammered  f  the  prosody  of  his  discourse 
was  vicious,  for  he  lengthened  some  syllables  tiolsely,  and  short- 
«aed  others.     Uis  physiognomy,  naturally  calm,  exhibited  the 
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appearance  of  meditation ;  but  as  soon  as  he  spoke,  he  i^peared 
quite  another  man ;  his  eves  acquired  a  sudden  brilUaQcy ;  his 
countenance  became  atumated,  and  his  figure  seemed  as  if 
iBspired... . . ." 

"  Monge,  debilitated  hy  age,  was  at  last  the  victim  of  an 
imagination  which,  accordmg  as  the  dmea  were  adverse  orpros- 

perouB,  carried  him  beyond  either  just  fears  or  just  hopes 

His  last  moments  were  without  last  thoughts — without  last 
oSiisions — without   any   adieu :    he  sunk  in    silence — without 

agonies — without  terror— and  without  hopes The  rules  of 

the  service  did  not  allow  the  generous  youths  to  deposit  at  the 
tone  of  his  funeral  the  token  of  their  remembrance  and  their 
regret  upon  the  tomb  of  their  old  benefactor ;  but  on  the  dawn 
of  the  day  after  the  fimeral,  the  pupils  went  silently  to  the  place 
of  burial,  and  fixed  upon  it  an  oaken  bough,  to  which  they  hung 
a  crown  of  laurel.  Twenty-diree  former  pupils  of  the  Polytechnic 
School,  residing  in  the  town  of  Douay,  joined  together  with  one 
accord,  and  wrote  to  M.  Berthollet  to  beg  be  would  superintend 
the  erection  of  a  monumeat  to  be  built  at  the  expense  of  the 
fimoer  pupils  of  the  Polytechnic  School,  in  honour  of  Gaspaid 
lUonge.  M.  Bertrand,  Notary,  No.  46,  Rue  Coquilliure,  Paris, 
is  charged  with  the  receipt  of  the  subscriptions.  The  pupils  who 
have  studied  architecture  are  invited  to  propose  their  plans  for 
Monge's  monument,  and  to  send  them,  with  an  estimate,  to  M. 
Bertrand." 

This  notice  is  terminated  by  a  list  of  pupils  who  have  already 
subscribed.  The  second  part  contains  a  catalogue  and  analyti- 
cal review  of  Monge's  writings,  not  only  of  those  which  he 
published  separately,  but  also  of  those  which  are  inserted  in  the 
Memoirs  of  the  Academy,  or  of  the  Polytechnic  School,  and  in 
many  other  collections.  All  these  works  are  well  known,  and 
duly  appreciated ;  we  have  extracted  in  preference  the  slighter 
anecdotes,  those  which,  exhibiting  as  it  were  themindofMonge, 
explain  the  attachment  of  his  former  pupils,  and  the  regrets  of 
his  fellow  labourers, 

Ob  tktPMUine  Maraites;  by  M.  De  Prony.  Paris,  1818.— 
At  the  meeting  of  Jan.  9,  1815,  the  author  read  a  memoir,  is 
which  he  gave  a  general  idea  of  the  great  problem  relative  to 
draiaing  and  rendering  wholesome  the  Pontine  Marshes.  This 
memoir  appears  again  at  the  head  of  this  work,  of  which  it  forms 
the  introductoiy  part,  and  is  accompanied  with  interesting  notes, 
which  could  not  be  got  into  the  text. 

In  tiie  442d  year  of  Rome,  at  the  time  of  the  construction  of 
the  Appian  way,  the  Pontine  district  was  in  a  marshy  state. 
About  150  years  aflerwards,  Cornelius  Cethegus  undertook  the 
draining  of  it.  These  works  were  afterwards  neglected  until  the 
dictatorship  of  Juhus  Ceesar,  whose  vast  projects  were  inter- 
rupted by  his  death.  Nero,  TVajan,  and  their  successors, 
bestowed  much  attention  on  the  Appian  way,  and  but  litile  ou 

Gooi^lc 
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tbe  Pontine  Marshes.  Theodoric  confided  the  dndning  of  it  ta 
Decius.  Leo  X,  and  Sextus  V.  caused  serenJ.  works  worthy  of. 
notice  to  be  executed,  but  these  were  by  no  means  to  be  com' 
pared  with  the  works  executed  from  1777  to  179(>  under  the 
pontificate  of  Pius  VI.  who  expended  9,000,000  of  francs  up<Ki' 
tbem.  Unfortunately,  the  plan  had  been  laid  on  theoretical 
views,  very  specious,  and  very  seducing,  proper  indeed  in  many 
respects,  but  being  too  general,  the  consequences  were  unfortu- 
nate ;  so  that  these  works  considered  in  a  hydraulic  pnnt  <^ 
view  exhibit  mere  sketches  of  vast  conceptions,  in  which  many 
parts  of  great  importance  are  wanting,  having  been  thought 
imworthy  of  notice.  Very  circumstantial,  bistoncal,  aud  critical 
details  upon  all  tbeae  objects  are  to  be  faund  in  this  work. 

By  means  of  borers,  it  has  been  ascertained  that  the  sea 
formeriy  washed  the  feet  of  the  mountains  which  form  the  eastent 
and  aoutfaem  boundaries  of  the  Pontine  Maishes.  The  whole  of 
the  phenomena  concur  in  showing  that  tbe  formation  of  these 
marshes  was  caused,  on  the  one  hand,  by  brooks  and  torrenta 
mnniag  into  a  gulph  which  formerly  covered  the  isles  of  Circe, 
Zanoni,  and  Ponia  ;  and,  on  the  other  hand,  by  the  sea  forming 
two  ridges  of  sand  banks,  the  last  of  which  has  at  length  shat 
up  the  communication  between  tbe  sea  and  the  internal  gulph. 
Golmates's  method  of  employing  currents  of  water  charged  with 
mud  to  raise  up  the  soil  by  its  deposition  and  successive  increase, 
offers  here  only  a  secondary  resource,  as  its  effect  is  so  very 
■low.  Notwithstanding  its  insufficiency,  it  will  be  proper  to 
continue  the  trials  of  this  kind,  which  have  been  already  begun. 
And  M.  de  Prony  advises  the  use  of  it  for  the  amelioration  of 
some  soils,  to  which  he  believes  it  to  be  very  ^phcable ;  but  it 
cannot  be  coiwidered  as  any  other  than  a  subsidiary  means. 
The  principal  method  to  be  used  for  the  draining  of  these 
marshes  can  only  be  a  good  system  of  canals  to  carry  off  the 
water.  To  establish  a  system  of  this  kind,  it  would  be  neoe»> 
aary,  in  the  first  instance,  to  procure  an  exact  plan  of  tbe 
ground,  its  declivities,  its  torrents,  its  rivulets,  the  quantity  of 
rain  that  falls  annually  on  it,  and  the  quantity  it  throws  on  by 
evaporation.  This  preliminary  knowledge,  being  at  present  very 
imperfect,  M.  de  Prony  has  begun  to  fill  up  the  parts  that  were 
atill  wanting  to  complete  it.  By  means  of  three  signals  placed 
•itlaiown  distances  on  the  same  straight  line,  he  determined,  in 
the  most  expeditious  manner,  all.  the  points  from  whence  he 
could  observe  his  three  signals.  He  has  also  reduced  thia 
carious  problem  to  general  and  convenient  formula.  In  &ct, 
this  is  only  a  particular  case  of  the  problem  by  which  Hipparchus 
determined  the  eccentricity  and  distances  of  the  sun  and  moon, 
^ell  was  the  first  that  transferred  this  problem  from  the  beaveui 
to  the  earth,  and  made  use  of  it  in  surveying.  Hipparchus'a 
jHToblem  has  been  reduced  by  us  into  general  fomuuffi,  iriiidi 
conqtr^eml  the  case  need  by  M.  Prony,  We  have  been  cnioas 
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enough  to  compare  the  two  methods ;  and  we  bare  found  diem 
equally  exact,  and  equally  expeditious. 

Thusr  by  uniling  together  the  different  memoirs  which  have 
been  communicated  to  nim,  along  with  the  results  of  his  own 
survey,  and  the  observations  he  made  during  his  residence  in  the 
Pontine  Marshes ;  as  also  with  the  lerela,  borings,  and  other 
works,  executed,  at  his  desire,  by  that  skilful  engineer  M.  Scac- 
cia,  the  author  has  been  able  to  form,  for  his  direction  in  the 
j^ject  of  draining  these  marshes,  a  collection  of  materials  much 
more  complete  than  those  on  which  the  former  projects  had  been 
undertaken.  The  recent  progress  of  the  doctrines  of  running 
crater  has  also  furnished  him  with  means  which  were  wanting  to 
his  predecessors.  By  the  help  of  all  these  means,  he  has  men 
able  to  form  a  plan  which  will  satisfy  all  the  conditions  required 
by  that  celebrated  problem,  the  draining  of  these  marshes. 

The  work  is  divided  into  four  sections.  The  lirst  contains 
4he  description  and  dimensions  of  the  Pontine  basin ;  the  second 
contains  the  state  of  these  marshes  before  the  execution  of  the 
works  ordered  b^  Pius  VI.  In  the  third,  there  is  given  a 
description  of  their  present  state,  and  an  analysis  of  the  different 
projects  formed  anterior  to  1811.  The  fourth  and  last  contains 
the  author's  own  views,  and  his  projects  for  the  ulterior  bene6t 
of  the  Pontine  Marshes.  In  all  of  these  we  find  a  number  of 
-curious  and  instructive  tables,  in  which  the  author  has  collected 
all  the  results  of  his  observations  and  calculations.  It  is  evident 
liiat  it  is  impossible  for  us  to  analyze  them ;  we  shall  only  notice 
^e  true  measure  of  the  imcient  Roman  foot,  deduced  from  the 
•distance  of  the  42d  and  46th  milestone  on  the  Appian  way,  the 
only  ones  which  have  not  been  thrown  down  and  removed. 
The  true  Roman  foot  is  0-294246  metre,  or  10  inches  10  Unes. 
•044  of  the  old  Paris  foot. 

In  the  fourth  section,  which  is  the  most  extensive,  and  con- 
tains more  especially  the  application  of  the  hydraulic  theories, 
the  evil  consequences  of  paring  and  burning  the  soil  are  shown  ^ 
also  the  present  state  of  the  Po,  which,  by  means  of  the  soil  it 
deposits  at  its  mouth,  now  gains  70  metres  yearly  from  the  sea, 
instead  of  25,  which  it  gained  yearly  from  the  lUih  to  the  17th 
century ;  the  deposition  of  soil  formed  by  the  Tiber ;  andlastly^ 
the  contrary  effect  produced  by  the  sea  on  the  shore  between 
Anzo  and  Astura.  "  The  Italians  are,  perhaps,  the  6rst  irlio> 
gave  to  modern  Europe  the  example  of  moderating  the  descent 
and  velocity  of  currents  by  means  of  falls,  but  they  never 
employed  sluices  for  any  other  purpose ;  the  glory  of  using 
sluices  to  estabhsh  a  communication  between  two  lai^e  basins 
was  reserved  for  France.  The  canal  of  Briare,  which  joins  the 
Loire  to  the  Seine,  and  which  was  finished  in  1642,  is  the  first 
-example  of  the  union  of  two  rivers  by  a  canal  traversing  the 
country  lying  between  their  two  beds.  Thia  exanutle  was  fol- 
lowed with  great  success  by  the  contriT«n  of  tae  canol  oi 
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Langoedoc,  begnt  in  1668,  tuid  fimshed  in  1681.  Huts  tlie 
French  engineers  have,  without  the  least  contradictio&,  the 
exclosire  ^ory  of  having  invented  canala,  and  of  having  pro^ 
dac«d,  as  the  first  appucation  of  this  invention,  two  grand 
woriu,  justly  esteemed  the  finest  in  their  kind ;  and  the  novehy 
of  wluch  hag  not  been  sufficiently  reintu'ked  or  perc^ved  1^ 
'  those  who  have  written  the  history  of  the  art." 

The  remainder  of  the  work  contains,  at  fiili  length,  the  Expli- 
cation of  the  principles  and  fotmidn  given  by  the  author  in  ois 
PbyBi<XMnathematicu  Researches  upon  Runomg  Waters.  These 
principles  and  meUtods,  establi^ed  upon  all  the  experiments 
the  anther  could  collect,  have  been  already  reduced  to  practice 
in  several  cases,  and  especialljr  in  a  very  large  drainage ;  namely, 
that  of  die  marshes  of  Boiu^in  directed  by  M.  Roland. 

The  whole  review  of  this  work  shows  this  important  conse- 
quence— the  possibili^  of  including  in  regular  canals  all  the 
water  wMch  inundates  this  unfortunate  soil,  and  of  giving  it  a 
free  and  easy  passage  to  the  sea.  The  draining  being  completed 
by  die  means  now  pointed  out,  the  keepine  ue  ground  in  good 
culture  will  be  neither  difficult  nor  expensive,  but  it  shouGI  be 
followed  np  with  great  care. 

Tlie  results  of  such  extensive  researches  for  rendering  whole- 
some the  neighbonihood  of  Rome,  and  for  its  prosperify, 
cannot  be  fweseen  at  present  vrith  much  certainty :  the  author 
bas  done  every  thing  that  dqtended  on  him ;  and  his  work  will 
at  least  exhibit  to  young  engineers  an  ueefld  example  of  th« 
— 1-"\  of  theory  and  experience  in  forming  the  project  of  an 


I.  Potatoe. 

The  general  opinion  is,  that  the  potatoe  is  indigenous  in 
America,  and  that  it  was  brought  from  that  continent  to  Europe 
by  the  Spaniards,  soon  after  the  discovery  of  America  by  Colum- 
DQS.  A  &ct  mentioned  in .  the  Transactions  of  the  Linnffiaa 
Society,  vol.  xii.  p.  685,  nwr,  perhaps,  be  considered  as  a  corro- 
boration of  this  opinion.  Don  Jose  Pavoa,  of  Madrid,  one  tS. 
the  authors  of  the  Flora  Peruviaiui,  states,  in  a  letter  to  Mr. 
I^mbert,  that  he  and  his  companions  Ruiz  and  Dombey  had 
found  the  potatoe  {Sotanum  tid>eTosum)  growing  wild  in  the 
environs  ofXima,  and  14  leagues  from  thence  on  the  coaat  of 

Vol.  XV.  N" I.  E  CooqIc 
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Peru,  MwelluiaChSi;  andtliatit  is  cidtivated  veTytlbnadtaBr, 
in  thoKecsoBtiu* by  thii  IwdtaoB,  who  c*l£ it PkpMv 

n.  SemarkabU  Differeaa.  ittwem  th*  Ctie$ti«l  ami  Ttrrutrui 
Arc.  of  til*  Meridian, 

In  ttwjiwr  18Q&,  BwDD  wa  Zadi  detewsed  dnlatitMte  •! 
Florence  at  the  ObMnwton  of  dx  QnuKt  Pout-  Ob— wntwy^ 
wd  found,  it  bw  506'  ohienstisw  of  diffltnat  Man.  t»  be 
43°  46' 4r3l".  IivldOQ,  ha->ktei«ii»d.dle  latitiuleoePiM>J9 
$04i<ibe«r*Mtiuu^  wnriti  nt  thr  ^hnfirmr^rir^  imd-  fmmit  ittob* 
4a'>  43'  11^77";  ao  ttwt  the;  diftrMwe  botwesa  t&e  latitoda-^of 
thM»  two  u|w»  u  a'  '£a-d«". 

.  Bwon.w«'  Zaol^iUiflwitt-  aaoertMned'  tho  loiigitadB»  of  thtaw 
two  placw^.  byiobHrratiwtt  ofi  the  oooidtatkPB.  ogyMHwu  stmt 
bjr'UeiiixiflDt.aiHlftHiBdtiuiiH  u-f«U«w« : 

nmremej  36'  40*9"  m'  time-  E.  of  die  Obsemtoir  of  Vlaia 

Pia«>         32     80 

Inthe  y«Bi^  1S1£>  wh«BTiue«Bywwi>iMtoradteitelagitianU 
■OTwei^i,  Fradiowd  lY.  tl^  rQieDiw^Qnod  Dnke  onnMt,  m 
tr^uometrical  survey  of  the  whole  Gi«i4  JDitcbjt  t»  b*  and/N 
Ibt.  Buprw  wa»  oanMBiW^d  to  the-  owe.  of.  EatM  Teghinuai, 
Froiauoi  w  ABtnvopwv  att^Direoloriof  thetm  ^tsemteiMii 
ofFkueow-  He  ooadusiteA  it  with'  the  gtBeteefrps—iUc  pww 
aioBi.ae.maKibeeeea'  in  lhertfaieftfoil(nni^nHun9iie».  wfanh.lM 


1;  JD^Ua  I«Q^tiidiae-e  L4tituduie  daUa  Citte  di  I 
Prato.     Estratta   dal  toL  delle   Meniorie   di-  P--- 


e  Fisic.  dell*  Imp.  e  R.  Aoeadaniat  PJitojese,  per  I' Anno  1816. 
'^^toia,  1816. 
2.  I}eUa  Longitadiav  etotrtitwdine  OMMAca  delta  CitU  di 


Pistoja,  1816. 
2.  I}ella  Longitadiav  etotrtitwdine  OMMAca 

Volterra,  S.  Mimato  e  Fiesole.     Firenze,  1817. 


.  Di  una  Base  Trigonometnca  Misu(e&  in  Toscano  nell* 
eutnnno  del  1817,  letta  in^Linnvb^  AocedanialAbronica  it 
di  7  Felmijo,  1818.     Firenze,  1818. 

Jhma  the  ^enmof  tUatsosre^- be-joiMdiflfereMe-aad'nta, 

bother  by  a  senflwof^tmit^tet^  and>tki»inM'enabled  to  deta- 

mme  eeometiically  Uie  difiereooe  between  their  latitudes.    Baroa 

roD  &tih  had  detennioed  ItfoMitBdo  of  Pisa  astronomicelly, 

43»^48T  W-TT*" 

Ii^iWtuifwsMliC^ 48-   43'    KMO 

DiSeMneftv ......  (»■<»■     7^ 

T^t  eiMMwai  <HflfeWBW>  iffwe-'werv  to  aaerifae  it  tb^.tlicr, 

opewUoM'oPIn^mn^.  wo«Ht^8af|>ose-an,«n)i  of  atleast  lOOf 

tfuas-ia  t^  geodisiaBiil  opRctidiiB ;  whidb  is  q^ite  inadmiui-^. 

fala« 
Tfae-kn^tudk^ef  I%B>  arfGimd'l3y,tbeastnnKniii(|iU'tii*erni- 

llwrrMrti  the  tfigPuemeUiuJ^aBgwy^  w«riifcieiri»eiflffiire«t- 


1820.1 


SdeOtific  InteXgaw*. 


et 


TAck-fowoA  it...  28° 
Ingbinuni......  28 


2*  ft^E.l 

4    1-2- 


aJPetn 


Difference 00    2    1-2  . 

'  1hi»  Jiftimce,  tboagk  Auicli  greater  thaa  the  former,  ii  oat 
M  nruiismg. 

-  la^tunuM  w«»  mneh  ongrtified  at  tfiese  dlBcvepancietf  whwb^ 
CfMidend  a»  Arowing  *  Blur  upcm  die  accocscy  of  hiJi  www 
tiqee.  Be,  ilierefor«,'U8«l  evei^  poniUe  ezation  to  get  nd.of 
th^.  At  fiitt).  he,[eBt«d'  Batisfied  with  a  stioit  bwe  whidii  ' 
BevouTon  Z«thhadimeeniredduruigb(8obMiv»tioBB,-to'deCQr* 
nufie  tie  laititu^  of  Flofoace ;  bnt  he  afWrnrda  menund  m 
mooh  feogar  one  hmwetf,  and  .went  orer  all  the  parts  of  hii^ 
caCmlatienBi  8gai»  and-  agnn  with  the  moat  scn^iuloue  atteatioB  { 
but  hia  efibits  were  otavaUing.  Baron  yon  2aoh  considers  ths 
error  t»  lie  in-  the  aMionMDi<»I  observations.  He  ia  of  ofkaam 
ant  aattonomiCBi '  mstruiuenta,  w«ii.fciijiaia  ruling  the  great  acon^ 
Tse^  wiA  which  they  are  now  made,  are  not  capaUe  of  girii^ 
the  tnie  latitude  nearer  than  two  or  tiiree  seconds.  Another 
CWikft  (^  tkm  dIfie*taob,  He  thinkay  aiay  be  the  aMareetiota  df 
monn&inSfOf  of  nkaAa*  of  aattet  bsioM  the  aiu^Me  o£the  earthy 
having  a  greater  or  smaller  specific  gravity  than  usnal,  wfaioh, 
b^  at^fB^^  on  t£e  plrnab'  Uue,  mtiEft  occasion:  on  error  in'  (he 
mxotKmncaio'bgernaiotiM.  A  ttAtA  tiauke,  hd  cMieeires  to'^M 
flfeincgtil&rify  of  tlie^^Ke  of  th'tf  conformation  (^t]ie  egttli,—- - 
<i^rrespondbiceAatA>nDmidafe,  QeoMophiaiie,  I^tdrogri^himtt 
titStatiadque; dd Bann de  Zadi,.voC i^p.  I.    G&ott,  IStS:)    | 

etiflt  WIHuff  Wharji  Wsfifki  (Jf  'KofA  Vi*vf,  aE  p^sHi^ 
enmloyed  in  the  Mediterranean  ibatt  aatrodcnliiMl,  gfeOgttohtc^ 
wiil^iiKogntaMeaF  Aitsion;  Ha»  dHetBliMed  die  iBtitiidWiAtd 
^utCMM  of  ate 'foflWhg  iribMJi»  on  the  iKtrtb  cdatt  of  A'Mai-«flf 


North  l>lll«4c. 


'It^;(ali<tiowe  of  te(r-Biniflh>ConBnl)J32° 
Igfea-  auigna<teBt-in-tf>e  n^ni^. 
Cnem»(at'the  tmnha) .  ......... 

Cjiliphoa^rirer,  mouttt  of).-..... 

Aaid'AoMh  ^a^poiat^  

Bdafcoideat  ^^Mstle) 

C4«Bltn(^ttlwer) 

FMtt^aHa  ii^fend  <the>oaatt(t>'.- . . 


ttf  cenWe)  . 


54'    13" 

M-  37-    SS- 

m-  3?    39- 

3S'  83-   25- 

81  28-    10- 

.n-  S3'     0 

.|37  32-  36' 


30*  SC  30'* 
31-4?  » 
31  «'  3» 
31-    S4'   2*- 

3i;  30*    tf  ■ 

MP  48*  «& 

38-  W    W  ' 

3i^  1'    1» 

M<  »>  Mi- 


etWip;  «&:)■.  fe 


m  Samtifie  InteUigenu.  [Jam. 

rV.  Potition  of  different  Placet  in  SicUvandthe  NeigAAowrAoot/, 
determned  by  Capt.  W.  H.  Smyth. 


Meflama(thefiina]).... 38°  11' 

SyracuBfi  (the  fanal) 37 

Milazzo  (the  fanal,  Cape  Bianco).  . .  38  16 

CapeSt.Vito 38  10 

Cape  de  Gallo  (Bay  of  Palermo)  ...  38  14 

Ustica  IhU  (Port  Falconara) 38  43 

StromboUlBle  (chorch  of  St.Bartolo)38  48 


lipari  lele  (castl«).  . 
Felicuri  Isle  (church)  . 
Maritinio  lale  (castle)  . 


33*  14' 

32  55 

32  64 

30  36 

n  I 

30  51 

32  62 

32  35 

32  5 


(Ibid.) 

v.  Potitiotu  of  different  Placet  on  the  North  Coait  of  Africa, 
determined  by  Don  Dionyiio  Alcala  Gaiiaao. 

The  heat  chart  of  the  Mediterraneao,  which  has  yet  appeared, 
waa  published  by  the  Spaniards,  in  the  year  18(M,  under  th« 
following  tide  :  "  Carta  eaferica  que  con^rehende  las  coataa  de 
Italia,  las  del  Mar  Adriatico,  des  de  Cabo  Venere  haata  las  ialas 
Sapiencie  en  la  Morea,  y  las  coirespondientea  de  Africa,  parte 
de  las  islas  de  Concega,  y  Cerdena,  con  laa  demas  que  compre* 
hande  este  mar  ec.  Corregida  U  costa  de  Africa  y  las  islas  de 
SiciUa,  de  Lipari  y  Sapiencie  en  1804,  por  las  obserratioaes  ec 
por  D.  Dionyaio  Alcala  Galiano  ec." 

The  latitudes  and  longitudeB  in  that  chart  correspond  well  with 
those  given  by  Captain  Smyth.  Hence  there  is  every  reason  to 
trust  in  the  precision  of  tne  following  places  on  the  northent 
«oast  of  Africa,  taken  from  Galiano's  wart : 


Itola  Piana 

Ctfte  Blanco  .  , . 
Isles  of  Dogs.  .. 
O^  Zebibi . . . , 
Porto  Cartago  . . 
QolettadelWs 
n«s  d'Imbres,  . . 
Isk  lAmpione  . . 
lale  iiDon 


37° 

1' 

30-' 

28° 

» 

30" 

M 

17 

0 

27 

40 

30 

37 

IK 

0 

27 

m 

:<o 

37 

1ft 

0 

28 

4 

30 

3li 

ft2 

0 

28 

0 

30 

;)fi 

4H 

ao 

28 

A 

30 

37 

7 

0 

28 

87 

30 

3ft 

3fi 

0 

Wl 

10 

■M 

Eift 

60 

'M 

•M 

311 

30 

1820.]  Seimlifa  hatlUfact.  *  O 

The  following  positioDS  of  places  on  the  cout  of  SicOy  «re 
likewise  taken  m>m  the  same  chart : 


IleSahna B8"  33'  30' 

Tone  del  Fan B8  16  30 

Agoata p7  17  30 

•Cap  de  Mono B7      2  0 

CapdiPassaro B6  39  30 

Cap  Scaramic  B6  46  30 

PunladellaSaeta ;.B7  61  30 


•  26"    0" 
21    30 


•■       CMd.  p.  73.)  ' 

VI.  Ptaitioa  of  variotu   Places  in  tlw  i/UdxttTToaean  by  Mr. 
Rumker. 


Corfu 

S.  Vito,  near  Corfu . . . 

S.  Maura 

Isle  of  Ithaca 

Port  Chieri,  in  Zante . 

Symcuse 

lale  Mahtimo 

Isle  Gorgonna 

Cagliari,  in  Sardinia. .   . . 
Isle  Cabrera,  below  Ma- 
jorca   

Isle  Alboran  (Africa) . 
Gibraltar  (European  point)l36 


.39°  36'  30" 

37  26 

40  00 

12  00 

.37    46  00 

2  00 

1  00 

.43    26  00 

.39    12  00 

00 

35    66  00 

6  00 


19°  32'  16' 

36  00 

20    36  00 

20    66  15 

13  16 

2  00 

9  00 


1  40  15 
3  1  0 
6    10    W 


(Ibid.p.  76.) 

VII.  PmtionofLa  Vaktta,  in  Malta. 

Baron  von  Zach  has  6xed  the  latitude  and  longitude  of  this 
place  as  follows,  from  the  obserrations  of  Father  Feuill^  : 

North  latitude,  35°  64'  30" 

East  longitude,  32  6  63  from  Ferro,  or  48'  23-6"  iq  time 
«st  of  Paris.— (Ibid.  p.  83.) 


byGOC>^lC 


Scieatffic  fnteUi^wu. 


&AV, 


zeriand,  md  Gtnaa^. 


'  HMr*- 

Ullta4e. 

LoBgitade       E. 
ftum  Ferro. 

E.      of  Pnaek 
Mfk.     fnt.- 

48" 
48 
48 
41 
4T 
48 
41 
41 
4T 
4T 
46 
47 
*> 
48 
4» 
40 
49 
49 
40 
40 
40 
49 
40 
49 
49 
60 

38 
11 
54 
49 

4 
ST 
41 
1« 

8 
66 

S 
67 
55 
91 

S 
19 

sa 

31 
31 
43 
98 
98 
91 

B7-aO" 
48-« 
89-» 

5-39 
M-B8 
41-89 
44-85 
89-08 
9D-81 

0-81 
91-91 
83-69 
46-97 
19-60 

89 -es 

43-84 
80-84 
la-39 
19-13 

B6-aa 

19-38 
38-88 
46-98 
80-94 
39-5S 
48-49 

89"  85'    ltf-46" 
(4    60      M9 
84  .  49     13-86 

84  46      189 

85  30     18-66 

86  1    tt-as 
89      4     18-63 

85  3    89^ 
89     11     64'19 
84    43    46-98 

86  1     J8-3B 
84    54     17-57 

84  48     «-64 
86      9    81-95 

85  58     86-8S 
89     83     86-08 

86  13    56-90 
85    46 ,  13'91 
B«       7     6419 
85     36     10-30 

85  9       3-78 

86  IS     87-64 
89    50  .68-88 
Bfl    19    39-34 
86     IS     16-40 
86    81     2S-88 

.81' 
i9 
Ift 
f9 
88 
80 
SO 
80 
80 
18 
80 
10 
19 

80 
83 
88 
84 
83 
04 

88 

ap 

86 
08. 
86 
84 
86 

41-1'^ 
VM 
16« 
44 

11 

n-s 
ia-9. 

41-6 
55' 1 
89-8 
37  •« 
lS-8 
37-9 
89-8 
lS-1 
69-8 
0-9 

84-7 
38-3 
13-8 
9B'S 
18-6 
53-1 
85-5 

.MMt 

WM 

S? 

Valp«rt«yl )  Term     of    llie 

137T-S 
134T-1 

aS:^;;;;;;::: 

W77-0 

aesri 

ITS64 
1871-4 

Ifclifcoci 

MM 

i*I«;?dn.  T. :.'.:;. ".'.■':::■ 

Fmnkhrt, ».  M 

The  above  table  is  published  m  tbe  Correspondence  Astrono- 
miqne,  Geographique,  Hydrographji^ue  et  Statistique,  of  B»ro9 
VOD  Zach,  vol.  i.  p.  146.  The  positions  were  ascertaiiked  by 
geographioal  engineer^,  of  the. Bureau  Topographique  at  Paris, 
some  of  them  neariy  20  years  ago,  but  the  tesulta  had  hot  been 
published  before.     Sartm  vqu  Zach  considers  it  as  exceeding^ 

«)jTect, 

IX.  Latitude  of  the  Observatory  at  Manlieim. 

Prof.  Schumacher,  at  Copenhagen,  from  a  great  number  of 
observations,  has  determined  the  latitude  of  the  Observatory  at 
UoDham  to  be  49°  29*  13-70".— (See  Zach's  Corr.  Aatron. 
i.  193.) 

X.  Height  of  the  Passage  over  the  Splugen. 

The  Austrian  engioeers  at  present  employed  in  mating  tbii 
road  have  determined  the  height  trLgODometrically,  and  found  it 
6393  French  feet  above  the  level  otthe  sea.  Dr.  Schouw,  one 
of  the  philoBophers  at  present  travelling  at  the  expense  of  the 
King  of  Denmark,  found  the  height,  by  a  barometncal  observa- 
tion, 6461  French  feet.  The  difference  between  these  two 
-4letermiaatioQ8  is  only  68  feet,  which,  in  the  case  of  an  isolated 

DiqitlzscbyGOOqlC 


IMtiy  UwJie^bt  was-rei^uMKd  aaiy  6926  French  feet.    Tlus  is 
4m  ho^t given  jn  the  AlButaack  «  Gotiw.— (lUd.  p.  197.) 

XI.  Farther  Oburvatiota  on  the  Double  Raifibowteenat'P.aiaUy. 
By  Mr.  Macome. 

rro  Dr.  TTioiiHon.) 

The  kiadnesfl  withwhich  yon  ^tified  me  with  a  solutim  of 
•Dt^  difficuhies  in  chentistiy  u  opposed  my  attempts  to  acqaire' 
some  knowledge  of  that  ftscinadn^  science,  induced  me  to 
trouble  you  with  a  notice  of  a  singular  rainbow  f  had  lately 
witnessed,  and  in  which  thn  more  refrangible  colouring  rays 
W*re  distinctly  repeated — an  appeamnce  which  I  could  not 
ajccojmX  fbr.  As  tne  statement,  nowever,  was  drawn  np  without 
the  most  distant  view  towards  pufalicatlon,  1  perceive  it  is  not 
sufficiently  explicit  in  detailing  the  principal  attendant  circnm- 
stance — a  knowledge  of  which  may  probably  lead  to  an  explana- 
tion oi  the  phenomenon.  White  viewing  a  rainbow  of  the  usual 
appearance,  a  driving  shower  firom  the  south-west  was  moring 
in  a  direction  which  -would  cross  obliquely  a  line  uniting  me  with 
the  southern  limb  of  the  arch.  When  tne  shower  approached' 
diis  line,  the  back  ground,  oiv  which  that  beautifiil  pamting  of 
nature  -was  delineated,  darkened  exceedinglv,  and  exhibited  a 
quadrant,  the  most  brUliant  J  had  ever  beheld,  with  the  follow- 
ing number  and  arrangement  of  the  colours  :  red,  orange,  yellow, 
green,blue,Tiolet,  green, blue, and  violet.  Itwasthearrangement 
ofthelaatthreementionedccdourstbatpunledmejforhadthe  order 
l>eenreveraed,  I  ^ouldhavebem  disposed  torefer  their  production 
to  a  partially  reflected  image  cf  the  usual  spectrum.  But  this 
was  by  no  means  the  ease,  nor  did  any  Winter  shade  of  colour- 
ing indicate  an  origin  different  from  that  of  their  less  «({uivocal 
neighbours.  The  encroachments  of  tite  advancing  shower  left 
•me  tittle  opportunity  of  further  observation,  only  en  impressicfn' 
remained  on  my  mind  that  the  breadth  of  the  whole  spectrum 
was  not  proportional  to  what  might  have  been  expected  from 
the  great  retrangibility  of  the  rays  which  formed  this  novel  addi- 
tkni  to  it.  I  am,  dear  Sir,  your  obedient  servant, 

A.  MACoaic. 

XII.  On  RaitfGeuges.    By  Mr.  Holt. 


lTo.Dr.l_-, , 

DEAR  SIR,  Cork.  (kt.  9, 1S19. 

■la  the  Transftctions  of  the  Wemeriau  NaturalHiatory  Society  foe 
IkeoembeT,  1815,  Mr.  Kerr  laid  before  the  Society  a  ntodel  and 
deacriptiMi  of  a  new  rain^;au^,  coostructed  onthe  f»inc)|^8 
which  ae«m  to  have  actuated  M.  Flaugei^aes  to  ansefi  in,  the 
8th  Tolume  of  the  BiUiotheqne  Univenelle  (and,  J^OfM  4c»4»- 

i. ,,  ,  ..Gooi^lc 


Scient^  IntelHgaue. 


ilAtl. 


lated  into  the  Anttalt  of  Pkihtopfw  for  Aagust),  HuA  it  i  _ 
not  diflicult  to  account  for  the  diBereoce  ia  die  qufintitiea  of 
rain  that  fall  into  rain-eauees  placed  at  different  heists. 
Your  correBpondent  Mr.  Meickle,  m  the  Aimabof  PAtTosopAy  for 
September,  objects  to  the  theory  of  Mr.  Kerr  and  M.  nau- 
eei^ues  as  un^ilosophical ;  and  endeavours,  by  a  mathematical 
diagram,  to  show  that,  be  the  inclination  of  the  rain  what  it  may, 
the  same  qaantity  of  drops  will  be  received  by  the  raia<^uge. 
It  appears  to  me  Mr.  Meickle  has  taken  a  wrong  view  of  ute 
subject.  I  shall  endeavour  to  express  my  ideas  in  as  few  words 
as  possible.  If  the  receiving  surface  of  the  raii^gauge  be  dis- 
posed parallel  to  the  horizon,  it  may  be  readily  shown  that 
should  the  rain  fall  perpendicularly,  it  will  receive  its  due  propor- 
tion ;  but  it  may  also  be  as  reaaily  shown  that  if  the  rain  be 
driven  by  a  current  so  as  to  fall  in  an  angle  more  or  less  inclined 
to  the  horizon,  the  same  quantity  of  rain  can  never  enter  the 
gauge.  Should  the  rain  be  blown  in  a  direction  parallel  to  the 
horizon,  it  is  obvious  none  could  enter  :  if  the  inclination  be  at 
10°,  the  quantity  received  will  be  less  than  if  the  angle  were  20°; 
much  less  than  at  30"  ;  and  bo  on :  so  that  the  quantity  received 
will  be  always  in  proportion  to  the  angle  of  inclination.  The 
annexed  diagram  will  illustrate 
the  subject.  Let  a,  b,  c,  d, 
represent  the  vertical  section  of 
the  common  rain-gauge ;  a  c  or 
b  d  perpendicular  to  the  hori- 
zon. If  the  rain  be  inclined  at 
45",  as  at  e  a,  y  c,  the  quantity 
which  can  enter  throngb  a  % 
will  be  as  the  rectangle  con- 
tained by  eg,  perpendicular  to 
e  a  Ot  J  c,  and  the  side  a  b, 
which  rectangle  is  equal  :to  about  seven-tenths  of  the  square  of 
a  b.  If  the  inclination  equal  20°,  as  at  h  a,  i  k,  the  quanti^ 
received  will  be  as  the  rectangle  under  Im  and  ab;  equal  to 
about  one-third  of  the  square  of  a  b.  If  the  inclination  be  60°, 
as  a.t  n  a,  o  p,  the  receiving  superficies  will  be  equal  to  the 
rectangle  under  n  q  and  a  b,  about  -  of  the  square  of  a  b.  Thus 

it  is  evident  that  in  no  inclination  can  so  great  a  quantity  of  rain 
enter  as  when  it  falls  perpendicularly. 

Perhaps  the  phenomenon  of  more  rain  being  collected  in  a 
low  confined  situation  than  in  an  exposed  high  one  may  be 
explained  thus  :  a  current  of  wind,  impinging  the  flat  side  abed 
of  the  gauge,  would  be  glanced  round  the  edges  a  c  and  b  d, 
undalso  over  the  top  a  b,  it  would,  therefore,  sweep  oif  a  consi- 
derate portion  of  the  falling  rain,  and  thereby  induce  a  false 
estimate ;  the  same  cause  opemting  in  a  much  less  degree  in  a 
low  or  confined  situation  would  necessarily  occasion  the  oom- 
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monlj  observed  results.  Should  we  adopt  the  gwige  recoib- 
mended  by  Mr.  Keir,  it  would  be  necessary  to  construct  a  scald 
of  the  snrnce  at  ereiy  de^e  of  the  rain's  inclination,  as  it  will 
be  observed  that  the  maximum  of  surface  will  be  when  the  rain 
inclines  in  an  angle  of  45",  and  the  minimum  when  either  hori- 
zontal or  vertical. 

If  the  gauge  were  shaped  like  a  fimnel,  it  would  in  a  greftt 
degree  prevent  the  efiect  of  height  or  exposure,  or  the  qaanti^ 
of  rain  collected,  because  the  impingine  current  would  be  mclined 
to  the  smaller  end  of  the  cone ;  and  little,  if  any,  would  be 
-^posed  to  pass  over  the  top. 

I  have  the  honour  to  be,  dear  Sir, 

Your  most  obedient  humble  servant, 
Thomas  Holt. 

XIII.  Further  Remarks  on  propelling  Veneh  by  WindmiU  Sails. 
By  Mr.  BarUett. 

(T«  Dr.  TkMMMi.) 
SIR,  SMMttkam,  So».  1, 1810. 

Permit  me  to  point  9Ut  the  following  errata  which  appear  in  a 
note  (pp.  369,  360,  of  your  number  for  the  present  month)  to 
my  paper  On  the  Propulsion  of  Vessels  by  Means  of  Windmill 
Sails,  wbichyou  did  me  the  honour  of  copying  into  your  .Atuiab. 
They  arise  from  the  incorrect  mutner  in  wnich  the  decimals  are 
pointed  off,  viz.  4,021,248  square  feet  should  be  4021*248; 
670,208  X  32  =  21,446,656  lbs.  670-208  x  32  =21446-656; 
and  128,679,936  lbs.  128679-936 ;  the  three  right  hand  figures 
of  each  quantity  being  decimal  fractions. 

The  note  was  thus  erroneously  printed  in  the  woA.  which  you 
extracted  it  from ;  but,  as  the  product  of  those  numbere  was 
correct,  I  did  not  think  it  necessary  to  notice  the  mistake,  until 
copied  into  your  pages. 

You  remark  that  the  idea  itself  "  is  not  new,"  it  hanng  been 
"  proposed  neariy  a  century  ago  ;  "  in  reply  to  which,  I  beg  to 
observe,  that  it  can  certunlv  lay  but  little  claim  to  originality! 
lieiog  nothing  more  than  toe  apfriicution  of  one  power  to  ute 
mechanical  impulsion  of  another ;  in  other  words,  imparting 
momenta  to  the  machinery  of  steam-vessels  by  means  ofwin£ 
mill. sails.  But,  if  I  am  not  mistaken,  you  allude  to  the  plan  of 
Bishop  Wilkint  for  impelling  land  carnages,  which  I  conceive, 
both  in  its  construction  and  application,  to  be  widely  different 
from  the  one  I  propose.  1  did  not  know,  until  long  afler  I  had 
submitted  n^  ideas  upon  the  subject  to  the  worid  m  a  separate 
treatise  (which  afterwards  appeared  in  the  Pamphleteer),  that 
such  a  suggeatioa  had  been  made  as  to  the  possibility  of 
moving  carnages  on  wheels  by  means  of  revolvins  sails ;  and  I 
have  yet  to  learn  that  it  had  ever  been  proposed  bo  to  itx^Kil 
fioating  bodies. 

The  idea  first  suggested  itself  to  me  upon  witnetui^  the 


naaaknotton -of-a  mill -worked  by^beiwoipowars  (i.e.  steaoi'aad 
iiilid) ;  and  ■\aA  not  the  .pwMnt  mode  of  mvjgalioa  l^  \he  foEBwr 
finee  baen  -ao  widdly  .difiussd,  it  is  ntore  ^than  joobwle  tliat  it 
Mffer  Moold  have  occnuredto  me. 
.IjbMe,1he  honcurtobe,  Sit,  your  Teryftbedieots^-raat, 

J.  M.  Ba&tlett. 

XIV.  GahaMC  ExperinuHt, 

Clo  Dr.  "Hiwwo.) 
aOLt  Bbmgtm,  <M.  S,  1819.  . 

The  other  evening,  when  reclioine  on  mv  piHoiw  in  &  ofaairiier 
vhere  on  all  aidet  dorkneBs  was  outiRouy  visihle,  and  while 
rubbing  my  eyes,  an  emplm^mflat  by  tbe  by  in  which  the  hands 
of  dte  inddleot  ara  frequently  engaged,  I  happened  accidentally 
to  thr^iflt  my  -thumb  below  the  superciliary  ridge,  at  the  saoi* 
time  raising  the  upper  eye-hd  a  liule,  and  was  somewhat  asto- 
nished to  perceive  a  fine  semicircle  of  light,  which  was  perma^ 
naae^t  as  long  as  I  kept  «ay  thunb  in 'the  abore  positioa.  To 
ensure  success,  the  room  must  be  dark,  and  tbe  nail  of  the  thumb 
amst  be  towards  the  eye,  and  press  ooiuiderably  on  the  apper 
^e-lid  while  in  tbe  act  of  raising  it. 

This  lominouB  appearance  I  ascribe  to  galvanic  ^oncy,  bat 
probably  it  may  be  owing  tovome  otfaercause.  However,  iftiie 
expertment  is  actually  new,  and  worthy  of  notice,  you  may  insert 
it  in  your  magazine ;  if  not,  you  will  pardon  me  lor  mentioning 
atich  a  trifle,  and  'excuse  the  ignorance  and  [H^sumption  of 
Yonr  moat  obedient  humble  servant, 

W.  R. 

%•  Hough  -the  preceding  fact  is  not  new,  I  have  inserted  i\m 
BOtice  of  it  lor  the  sake  of  many  rcadeis  who  may  not  be  maoh 
conversant  with  physiological  investigations. — T. 

XV.  Siiigahr  SMbttancefound  in  a  Coal  Tar  Apparatut. 
By  Mr.  Garden. 
f  n  one  of  the  condensing  vessels  of  an  apparatbs  erected  for 
Ae  distillation  of  coal  tar,  and  for  the  purpose  of  exposing 
varions  bodies  to  tbe  action  of  that  substance  at  a  boiling  beat> 
tftere  was  found  a  considerable  quand^  of  a  concrete  matter 
which  had  distillsd  over  with  the  volatile  oil.  The  sabstance  in 
Ae  state  in  which  I  received  it  was  mingled  widi  a  portioo  of 
dMkly  ooloured  tar  oil,  >froai  which  by  repose  it  subciaed  in  tbe 
fenn  «f  a  granutar-like  ciyetalline  mass ;  wnen  the  oil  was  wnired 
off,  and  tbe  remaining  portioa  separated  as  much  as  poswUe  by 
passing  the  soUd  matter  between  several  folds  of  UoUang -paper, 
it  was  digested  in  alcohol  slightly  heated ;  in  this  way  Beany  tbe 
«4ifjle  was  dissolved.  Hie  solution  upon  cooling  deposited  aa 
abundance  of  crystals  of  a  tabular  snaps,  still  colonred  by  % 
■nail  quanti^  of  adbcriog  city  matter  pbynpaaladsatntiou  and 
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oiyBtallizatioiu,  it  was  ofttaiued  in  ihe  form  of  briDiutt  irttite 
VMj  cryttala,  similaF  to  benzoic  acid,  but  of  a  more  silveiy 
Mseu 

This  crystallized  subatanceexllibited  the  following  characten : 
Its  smell  was  peculiarly  pungent  and  aomckwhat  aromatic,  unlike 
that  of  any  sabstance  with  which  I  am  acquainted, 

Foaible  at  a  temperature  of  184°,  and  completely  Tolatilizable 
at  that,  and  eren  lower  temperatures. 

Insoluble  in  water.  Soluble  in  essential  and  in  expressed  oils. 
Readily  affable  in  alcohol,  from  wiiitdi  it  was  again  separated  by 
die  addition  of  water. 

Fuming  nitirons  aeid  asaistad  by  a  gentle  Jieat  exerted  a  con- 
siderable action  upon  it,  first  changing  it  into  a  brown-coloured 
viscid  oil,  which  dissolved,  and  upon  cooling,  a  group  of  minute 
ateHtform  cnystals  were  formed,  'BOt  anlike  camphoric  acid. 

Acetic  acid,  -when  gently  heated,  readily  dissolvad  the  sub- 
«tanan,  liut  let  it  tall  again  upon  cooling. 

Alkaline  sections  md  not  appear  to  have  any  remarkable 
action  upop  it. 

Its  Bolutjionw  fllocAol  neitha  changed  4iie  eolaar  ef  litmus  or 
of  turmeric  pi^fter. 

From  the  ^ceding  statement,  it  would  appear  that  this 
■obstance  beats  a  atnmg  analogy  to  eajiqihar  in  ittany  of  ita 
characters,  Camphcr  is  soluble  m  acetic  acid  both  warm  and 
cold,  and  rerosina  in  permanent  solution ;  but  this  subatance, 
when  diss<llTed  in  the  same  acid,  separat^  from  it  in  the  form 
of  crystals^  when  the  solution  ie  stiQersd  to  cool. 

A  more  gninute  investigation  than  that  which  I  have  yet  had 
an  opportunity  of  iostitutii^  would  be  nsoesaaty  to  determine 
the  true  nsiture  of  this  body. 

AVhether  it  be  camphor  ia  disgiuse,  or  somethiag  else,  it 
certainly  coincides  in  some  of  its  babitudaa  with  the  concrete 
esBential  ois. 

ns,  Oxftri-tml,  Ike,  IB,  1819.  A.  GabDBN, 

XVI.  Dtatk  of  Dr.  BMthafor^. 
On  the        of  Bee.  died  Daniel  Kutberford,  M.D.  Professor  o^ 
Botany  io  rthe  University  of  Edinburgh.     Pr.  Kotharford  was  * 
&e  discoverer  of  sBOte,  which  was  first  described  by  him  in  his 
Theais  De  Aera  Mephitico,  published  in  1772. 
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In  taking  the  mean  of  the  morning;  obserratiODS,  that  of  th« 
14th  is  rejected,  being  so  much  m  excess,  for  which  tiiere 
was  no  apparent  cause.  On  the  noon  of  the  2lBt,  the  needle 
vibrated  at  intervals  16,  and  in  the  eveiuDg  it  rained  and  snowed. 
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JLarf*  Miliar.  TilUmlumi,  Elmmtk  JToaU,  18.— Al  abeal  10  Bbntet  part  dve, 
p.  Bi.  a  briUlBBt  BeteaT  appeared  Id  Ibe  weM :  It  wai  AnI  ncb  deMcndlef  Tnm 
the  scDlU,  at  an  aagte  of  U^,  with  a  ilow  and  iteadj  aiotloD  toirardi  the  aarlh, 
li  ibawed  much  larier  than  the  planet  Vraai  arbca  at  roll,  eahlblllne  a  body  off 
vellow  tame  rather  drawn  oat  beblad,  aad  baralnt  oDlell;  wltboul  iparbi, 
Wbea  the  coaibBiiIon  cewed,  there  renalned  a  natter  Ikiatly  InBlnoBt,  nblcft 

mdae"    ■  

Tbetw 

'»«  _  _  . 

Ta(te*haB)  have  tbti  year  ezbibltcd  a  pretty  camplete  doabte  tegelatioD.  n* 
treetla^wdtoBBreraiber  aabealtby,  a«d  probably  itBiid  la  a  bed  ofdrygraTellj 
Mil)  ibe otbeti tn IMS.  Towardi tba4ecllneorthanimBcr,anerba*li^Suwcre4 
•baDdaolly  and  petfccled  tbe  fraK,  tbey  >hed  their  lea* et,  whkh  bad  been  ipolled 
by  the  droacbt  and  datf .  Inaedlately  an  feeKog  tbe  eMeel  of  the  laiai  about  tbe 
aalannal  cqainoi,  Ibej  put  forth  Itavei  and  bloaMni  a  leeond  tine,  esbibillDK 
tot  MTeral  weeki  a  *ery  lii^lar  and  pltailng  coDlrait  lo  tbe  not*  nature  aad 
browalib  foliace  of  tbe  nore  healthy  indlfldMb  at  the  Mae  ipedci.  The  new 
frnll  tet  pretty  well  ciea  oa  the  brancbea  oo  which  the  old  reaalaed,  and  wai  ai 
largeuapeai  when  Ibeprenatire  approach  of  winter,  •borlealBfthednratlon  of 
"^B  aatBBnal  Matoa,  nalwlihtiandtng  tbe  prolraclcd  nomcr  had  delayed  Itt 
rival;  broagbt  dewa  both  pew  ud  tU,  yiin  the  rollsfc  rCKaiaiacoB  the  renect- 
>ntr(M(M|Mber.  t.  B. 
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FEBRUARY,    182a 

Article  I. 

On  Arsenic.    By  Thomas  Thoinson,  M.D.  F.R.S. 

In  a  short  arUcte  on  aTsenic  inserted  in  vol.  xir.  of  the  Annah 
«f  Philosophy,  p.  466,  I  showed  that  the  resnlt  of  the  most  - 
careiul  expenments  hitherto  made  gave  the  composition  of  the 
two  acids  of  anenic  as  follows : 

AiseniouB  acid 4-75  anenic  +  1*5  oxygen 

Arsenic  acid 4-75  +  2*6 

or,  if  we  consider  an  atom  of  arsenic  to  weigh  9*6,  the  compo* 
sitioD  of  these  acids  may  be  stated  as  follows : 

Arsenions  acid 9*5  arsenic  +  3  oxygen 

Arsenic  acid 9-5  +5 

Accordingto  this  last  notion,  arBenioiis acid  is  acompdnndof 
1  atom  arsenic  +  3  atoms  oxygen,  and  arsenic  acid  of  1  atom 
arsenic  +  6  atoms  oxygen.  The  weight  of  an  atom  or  integrant 
particle  of  arsenious  acid  will  be  12-5,  and  of  arsenicacid,  14-5. 
This  mode  of  viewing  the  subject  has  the  advantage  of  getting 
rid  of  the  fractional  parts  of  oxygen,  which  make  uteir  appear- 
ance when  an  atom  of  arsenic  is  reckoned  to  weigh  4-75,  as  I 
have  done  in  the  last  edition  of  my  System  of  Chemistty,  and 
indeed,  as  has  been  hitherto  done  by  every  chemical  writer 
whose  works  I  have  bad  an  opportunity  of  seemg. 

The  best  way  of  determimng  whether  14-5  or  7-25  be  the 
nnoiber  which  represents  the  weight  of  an  integral  particle  of 
nrsenic  acid  seems  to  be  a  careful  analysis  of  Uie  arseniates. 
irnfortunately  the  greater  number  of  these  salts  being  inaolubto 
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in  water,  we  hare  not  the  means  of  obtaining  them  in  regular 
ciyatals,  the  only  method  in  oui  power  of  preventing  mechanical 
mizturea  from  being  substitated  for  chemical  compounds. 
There  are,  however,  two  ai«eaiat€B  which  can  he  procured  in 
T^^ular  crystals  with  great  eaae ;  namely,  arseniait  of  potash  and 
ontniate  of  soda.  Ine  first  of  these  has  been  long  known  to 
chemists  by  the  name  of  Macquer's  anentcal  salt.  But  I  have 
not  hitherto  met  with  an  accurate  account  of  the  arseniate  of 
Boda  in  diemical  books.  I  shall,  therefore,  take  the  opportmuty 
of  describing  it  here. 

I,  Arseniate  of  Soda. 

To  form  this  salt,  I  took  a  considerable  quantity  of  arsenie 
Acid,  which  I  had  made  by  boiling  nitromuriatic  acid  on  arse- 
nionsacid  tiU  the  whole  was  dissolved,  and  then  distilling  off  the 
nitromuriatic  acid.  Into  this  acid  I  dropped  solution  of  caiiwn- 
•te  of  soda  till  all  effervescence  was  at  an  end,  and  till  the  liquid 
ceased  to  redden  htmus  paper.  The  mixture  was  now  evapor- 
ated to  the  requisite  consistency  on  a  sand-bath,  and  set  aside 
for  crystallization.  But  though  the  weather  was  pecuUariy 
fevourable,  not  a  single  crystal  could  be  obtained.  The  liquid 
rendered  cudbear  paper  violet,  and  ^ve  other  unequivalent 
■vmptoms  of  contaming  an  excess  of  ^ali.  Arsenic  add  was, 
tnerefore,  dropped  into  it  till  all  effervescence  ceased.  Tha 
liquid,  which  now  reddened  litmus  paper,  being  set  aside, 
-  yielded  abundance  of  crystals  of  arseniate  of  soda,  and  by 
repeated  evai)orati<xiB,  I  succeeded  in  extracting  the  whole  of 
the  salt  in  tolerably  reguUr  crystals  to  the  very  last  drop.  All 
the  crystals  thus  obtained  possessed  the  very  same  properties^ 
therefore,  though  the  liquid  reddened  litmus  paper,  it  contained 
no  uncombined  arsenic  acid. 

By  dissolving  the  arseniate  of  soda  thus  formed  in  hot  water, 
and  setting  it  aside  in  a  cool  place,  I  obtained  it  in  large  regular 
transparent  crystals,  consisting  of  rhomboidal  prisms,  tbe  faces  of 
which  were  inclined  to  each  other  at  angles  of  64°  and  116''. 
Tbe  bases  of  these  prisms  were  rhombs,  which,  as  far  as  I  could 
make  out,  had  likewise  angles  of  64°  and  116°. 

These  crystals  remained  unchanged  though  exposed  to  the 
open  air  for  a  week  in  my  laboratory  ;  but  when  I  carried  them 
into  my  library,  they  speedily  effloresced  on  the  surface,  and 
became  white  and  opaque ;  but  did  not  lose  their  form  or 
&H  to  powder  after  a  month's  exposure. 

The  taste  is  cooling,  and  bears  some  resemblance  to  carbonate^ 
of  soda,  but  is  not  so  strong.  It  is  very  singular  that  though 
the  liquid  from  which  these  crystals  were  deposited  reddened 
litmus  paper,  the  crystals  themselves  render  cudbear  paper 
•trongly^urp/r,  and  even  perceptibly  affect  litmus  paper  rendered 
red  by  acetic  acid.  Now  these  effects  are  usually  produced  by 
alkaline  bgdiea.  3,    ,-.         , 
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The  specific  gravi^  of  these  crystals  is  1-769,  that  of  water 
being  reckoaed  I'OOO.  Nowif  thesaltbe  acompouiidof  1  atom 
areenic  a£id,  1  atom  soda,  and  20  atoms  water,  as  we  shall  im- 
mediately find  reason  to  conclude  its  constituents  to  be,  the  mean 
specific  graTity  of  such  a  compound  (snpposing  no  condensation) 
would  be  1*07q.  Hence  it  appears  Uiat  the  22  volumes  ofwhich 
it  consiBts  are  condensed  into  about  two-thirds  of  their  oriirinal 
bulk. 

One  hundred  grabs  of  water  at  the  temperature  of  45°  dissolre 
10-132  gr.  of  this  salt  after  being  deprived  of  its  water  of  crys- 
tallization. Now  this  is  equivalent  to  22'268  gr.  of  the  crystel- 
lized  salt.  The  specific  gravity  of  this  liqui(r(containing  very 
neariy  tt^^  <$f  its  weight  of  the  dry  salt)  at  the  temperature  of 
60°  IS  1*0903.  Now  the  specific  gravity  of  such  a  solution, 
supposing  no  condensation  to  have  taken  place,  would  have 
been  I'OoSS.  Thus  there  is  a  condensation  which  scarcely 
exceeds  two  per  cent.  The  salt  is  much  more  soluble  in  water 
of  the  temperature  of  60°,  and  when  the  temperature  amounts  to 
120°,  the  liquid  dissolves  more  than  its  own  weight  of  the  crya* 
tallized  salt. 

This  salt  does  not  dissolve  in  alcohol;  bat  when  a  crystal  of  it 
is  suspended  in  that  liquid,  its  surface  is  deprived  of  its  water  of 
ciyst^lization,  which  renders  it  opaque  ana  white. 

When  heated,  it  speedily  undergotts  the  watery  fiision,  tlie 
water  of  crystallization  being  more  than  sufficient  to  keep  it  in 
solution  at  a  boiling  temperature.  When  kept  for  some  time  in 
a  temperature  ofbetween  500°  and  600°,  it  loses  the  whole  of  its 
water  of  crystallization,  and  is  converted  into  a  white  powder.' 
When  this  powder  is  exposed  to  a  red  heat,  it  undergoes  the 
igneous  fusion,  and  becomes  liquid  and  transparent  like  water. 
By  this  treatment  it  sustains  an  additional  loss  of  weight ;  but. 
this  loss  is  partly  at  the  expense  of  the  acid  of  the  salt,  which 
seems  to  undergo  a  partial  decomposition  ;  for  the  salt  aAerthis 
treatment  is  no  longer  completely  soluble  in  water. 

■The  greater  number  of  toe  arseniates  are  insoluble  in  water. 
Hence  the  arseniate  of  soda  occasions  a  precipitate  when 
dropped  into  most  of  the  earthy  or  metallic  salts.  The  following 
table  will  put  the  reader  in  possession  of  the  colour,  solubility  in 
nitric  acid,  &c.  of  the  most  remarkable  of  these  {»ecipitates. 

Effect  produced  by  dropping  a  saturated  Solution  ofAneniate  of 
Soda  at  46°  iiUo  various  saline  Solutioni. 

1.  Muriate  of  Barytes. — Becomes  slowly  milky,  and  a  white 
precipitate  falls.     Redissolved  by  nitric  acia. 

2.  Muriate  of  Lime. — A  white  precipitate.  Redissolved  by 
nitric  acid. 

3.  Nitrate  of  Stronlian. — A  white  precipitate.  Redissolved 
by  nitric  acid. 
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4.  Muriate  of  Magnesia. — Ko  change  at  first;  botonheBtii^ 
the  mixture,  a  copious  white  precipitate  fell. 
V  5.  Muriate  of  AlumiMi.\  White   precipitates.     RedisBolved 

6.  Alum.  J  by  nitric  acid, 

7.  nitrate  of  Lead.~A  white  precipitate.  Redissolved  by 
nitric  acid. 

8.  Sulphate  of  Nickel. — An  apple^green  precipitate.  Redis- 
flotved  by  nitric  acid. 

9-  Sulphate  of  Cobalt. — A  dirty-red  precipitate.  Kedissolved 
by  nitric  acid. 

10.  Nitrate  of  Silver.—A.  flesh-red  precipitate.  Rediasolved 
by  nitric  acid. 

11.  Muriate  of  Tin. — A  white  precipitate.  Rsdissolved  by 
nitric  acid, 

12.  Pemitrate  of  Mercury. — A  white  precipitate.  Kedis- 
solved by  nitric  acid. 

13.  Protosulphate  of  Iron. — A  greenish-white  precipitate. 
RedisBoIved  by  nitric  acid. 

14.  Sulphate  of  Copper. — A  bluish-green  precipitate.  Redis- 
solved  by  nitric  acid. 

15.  Sulphate  of  Zinc. — A  white  precipitate.  Redissolved  by 
nitric  acid. 

16.  Sulphate  of  Manganese. — A  white  precipitate.  Redis- 
solved by  sulphunc  acid. 

17.  Muriate  of  Iridium. — No  immediate  change ;  but  on 
heating  the  Uquid,  a  brown  precipitate  fell. 

18.  Sodamuriaie  tf  Rhodtum. — No  immediate  change ;  butOQ 
heating  the  liquid,  a  yell  owieh-white  precipitate  fell, 

19.  aitromuriate  of  Piatinum.^A.  light-brown  precipitate. 
Redissolved  by  nitric  acid. 

20.  Nitromuriate  of  Gold. — No  inmiediate  change ;  but  ott 
heating  the  hqoid,  a  yellowish-white  precipitate  fell. 

21.  Siuriate  of  Antimony. — A  white  precipitate.  Redissolved 
by  muriatic  acid. 

22.  Tartar  Emetic.~-No  change. 

23.  Hydrostilphuret  of  Soda-am~ Antimony.    No  change. 

It  now  only  remains  to  determine  the  composition  of  this  salt, 
I  attempted  m  vain  to  determine  in  what  proportioD  the  acid  and 
'  base  nuite  by  saturating  the  acid  with  the  alkali,  or  vice  ven&f 
noting  the  quantities  of  each  employed.  I  could  not  determine 
when  I  had  reached  the  requisite  point  of  saturation,  as  the 
liquid  still  continues  to  act  upon  vegetable  colours  when  that 
point  has  been  reached.  Fortunately,  the  analytical  method  in 
thepresent  case  is  attended  with  little  difficulty. 

Fifty  grains  of  the  crystals,  by  cautious  exposure  to  a  heat 
slowly  raised  to  550°,  lost  27-25  gr.  of  their  weight,  which  I 
consider  as  the  water  of  crystallization  of  the  salt.  When  the 
same  weight  of  salt  is  exposed  to  a  red  heat,  it  sustains  a  loss  of 
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weight  Bmotmting  to  29  er. ;  but  this  cannot  be  allowing  to  the 
lo8B  of  water,  for  the  residual  saltisno  longer  completely  soluble 
in  water.  The  most  accurate  expcrimentB  which  I  have  been 
able  to  make  give  28*31  of  water  in  dO  of  salt,  or  66-62  in  100 
of  salt. 

Fiftv  grains  of  the  salt  were  dissolved  in  water,  and  precipi- 
tated by  aitrate  of  lead.  The  precipitate  being  washed,  dried, 
and  heated  to  redness,  weighed  49*8  gr.  Now  from  the  analysis 
of  arseniate  of  lead  by  Berzelius  compared  with  my  owq  experi- 
ments upon  the  same  salt,  1  consider  it  as  established  that  it  is 
ft  compound  of 

Arsenic  acid  .  '. 7*25 

Protoxide  of  lead 14-00 

According  to  this  statement,  49*8  gr.  of  arseniate  of  lead 
contain  17  gr.  of  arsenic  acid ;  ttierefore,  arseniate  of  soda  must 
be  a  compound  of 

Arsenic  add 17-00  or  34-00 

Soda 4-69         9-38 

Water 28-31        56-62 

60-00      100-00 

Now  the  weight  of  an  integrant  particle  of  soda  ia  4,  and  we 
have  4'69  :  17  ::  4  :  14*5  ;  so  that  the  weight  of  acid  in  this  salt 
bears  to  that  of  the  base  the  proportion  of  14*5  to  4.  Therefore, 
if  we  consider  this  salt  aa  a  compound  of  an  atom  of  acid  and  an 
atom  of  soda,  the  weight  of  an  atom  of  arsenic  acid  will  be  14'S. 

II.  Arseniatt  ofPotatA. 

Thia  salt  has  been  long  known,  but  has  never  been  accurately 

described.     It  was  first  lormed  by  Macqner,  who  obtained  it  by 

distilling  in  ft  retort  a  mixture  of  equal  parte  of  nitre  and  arse- 

nious  acid.*    This  salt  usually  cryetallizes  in  four-Bided  rectan- 

Klar  prisms  terminated  by  very  short  four-sided  pyramids.  I 
ve  some  very  fine  crystals  of  it  obtained  bv  spontaneous 
ciystalUzation.  They  are  nearly  three  inches  long,  and  of  a 
proportional  thickness.  In  them  the  prisma  gradually  diminish 
in  size  till  they  terminate  in  a  point;  so  that  the  crystals  have 
the  appearance  of  consisting  of  enormously  long  octahedrons. 
Hub  salt  has  a  aaline  and  cooling  taste,  somewhat similarto that 
of  nitre.  It  is  not  in  the  least  altered  by  exposure  to  the  air. 
Its  specific  gravity  is  2*638,  and  it  has  a  much  firmer  and  more 
nolid  texture  than  the  crystals  of  arseniate  of  soda,  indicating 
obviously  from  its  appearance  that  it  contains  much  less  water 
of  cmtdlization.  It  may  be  kept  in  a  heat  of  660°  for  a  consi- 
derable time  without  melting  or  undergoing  any  remaAaUe 

•  Hon.  Par.  U«,  p.  8W-  ^      ■ 

D„l,:.cbyG00Qlc 


eJ  Zh.  Thomson  on  Arsenie.  [Feb. 

change.  The  portions  of  the  salt  next  the  Teasel,  however, 
become  whiter  a  UtUe,  and  probably  lose  part  of  their  water  of 
crystallization,  though  the  salt  loses  no  sensible  weight.  In  a 
red  heat,  it  melts,  and  becomes  as  hquid  as  water.  In  that  state 
it  is  nearly  colouiiess,  having  only  a  sUght  tinge  of  yellow,  and 
sometimes  of  green,  both  of  which  shades  disappear  when  the 
salt  becomes  cool.  On  concreting,  it  cracks  m  all  directions, 
indicating  that  it  occupies  a  smaller  bulk  when  solid  than  when 
liquid.  The  congealed  salt  is  opaque,  or  only  translucent,  and 
white :  100  gr.  of  the  salt  by  this  treatment  lose  7'6  gr.  of  their 
weight.  The  salt  is  completely  soluble  in  water ;  therefore,  the 
7*6  gr.  may  be  reckoned  the  water  of  crystallization. 

Areeniate  of  potash  is  insoluble  in  alcohol :  100  parts  of 
water  at  the  temperature  of  42°  dissolve  19*047  gr,  of  the  salt. 
The  specific  gravi^  of  this  solution  (at  60°)  is  1-1134.  It  is 
much  more  sohiUe  m  hot  than  in  cold  water.  Hence  a  satorated 
solution  in  hot  water  crystaUizes  very  readily  on  cooling. 

The  constituents  of  this  salt,  according  to  my  ani^sis  of  it^ 
lie  as  foUowB : 

Arsenic  acid 66-426 

Potash 27-074 

Water 7-600 

.     100-000 

Kow  tike  weight  of  an  integrant  particle  of  potash  is  6,  and 
27-0;74  :  66-426  ::  6  :  14-6  very  nearly.  As  far,  therefore,  as  this 
-tait  is  concerned,  the  weight  of  an  atom  of  arsenic  acid  may  be 
14-6. 

If  you  mix  together  a  s(dution  of  arsenic  acid  and  soda  in  the 
proportion  of  7-26  arsenic  acid  +  4  soda,  the  liquid  acts  like  an 
alkah  upon  vegetable  blues,  and  cannot  be  made  to  yield  ciys- 
tals.  We  have,  therefore,  do  accurate  means  of  determimng 
whether  the  acid  and  alkaU  form  a  salt  in  these  proportions  or 
not.  The  same  observation  apphes  to  a  mixture  of  7'25  arsenic 
ftcid  with  six  parts  of  potaah. 

III.  Arxniale  of  Copper, 
No  fewer  than  five  varieties  of  this  salt  all  crystallized,  but 
Vaiying  in  (he  colour  and  shape  of  the  crystals,  have  been 
described  by  Count  Boumon,  and  analyzed  by  Chenevix.  Unfor- 
tunately the  analysis  was  made  at  a  time  (IbOl)  when  the 
necessity  of  minute  accuracy  was  not  so  much  felt  as  at  present. 
Hence  we  are  not  to  expect  exact  agreement  between  the  atomic 
theory  and  the  analytical  results  of  Mr.  Chenevix.  Four  of  these 
five  varieties  occur  crystallized  in  the  copper  mine  of  Huel 
Garland,  in  Cornwall.  The  fiflh  variety  was  formed  artificially 
by  Mr.  Chenevix.  He  poured  areeniate  of  ammonia  into  nitrate 
of  copper,  and  filtered  ue  liquid  to  get  rid  of  a  green-coloiued 
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precipitate  vhich  fell.  Tbn  liquid  was  now  concentrated  by 
empontion,  and  a  quautihr  of  sicohol  poured  into  it.  A  preci- 
Mt^  fell  cooaiating  of  rhomboidal  crystals  of  a  blue  colour. 
Chenem  foiutd  tbe  conatitaents  of  this  salt  as  follows : 

Acid 14-60 

Black  oxide  of  coppec 12-83 

Water 8-82 

Tfow  the  Dumber  which  represents  the  weieht  of  an  int^;rant 
particle  of  black  oidde  of  copper  is  10.  I  think,  therefore,  that 
It  is  not  nnlikely  (if  we  suppose  an  atom  of  arsenic  acid  to  weirb 
14-5)  that  this  salt  is  a  compound  of  I  atom  of  arsenic  acid 
B  14-6  -1-  1  atomofblack  oxide  of  copper  =  10  +  8  atoms  of 
water  =  9 ;  bo  that  this  arseniate  rather  favours  the  opinion  that 
an  atom  of  arsenic  acid  weighs  14*6, 

The  second  of  Mr.  Ch^nevix's  vaiieties  of  useniate  of  copper 
occurs  in  thin  hexahedral  plates,  has  a  fine  emerald  green  cotour, 
and  a  specific  gravi^  of  2*548.  Its  conatituents  were  found 
tobe: 

Arsenic  acid 14*50 

Black  oxide  of  copper 13'60 

Water. 6*07 

71)18  (reckoning  the  weight  of  the  atoms  as  before)  is  a  com* 
pound  of  1  atom  acid  +  l^  pxide  +  6  atoms  water,  mukiTig 

Acid 14-60 

Oxide 13-33 

Water 6-76 

The  third  and  fourth  varieties  of  Cheneriz  obviously  agree  in 
Uieir  composition ;  or  if  there  be  any  difference,  it  consists  in 
the  watM.  They  ^ree  in  colour  (green)  and  in  specific  gravity, 
riz.  4-280.  How  mr  the  ciystainne  forms  can  be  reconciled 
remains  still  to  be  determined.  The  conatitaents  of  these  two 
▼aiietjea,  according  to  the  analysis  of  Cheneviz,  are  as  follows; 
FInl  Vvittj.  Secomt  Vsrlrty. 

Acid 14-6  14-6 

Oxide 25-0  26-1 

Water 10"6   7*4 

lliey  obvionsly  consist  each  of  1  atom  of  acid  united  to  2^ 
atoms  of  oxide ;  while  the  first  contains  9  atoms  of  water 
=  10-125,  and  the  second,  7  atoms  water  ■=  7*806. 

Mr.  Chenevix'fl  first  variety  occurs  crystallized  in  obtuse  octa- 
hedrons. Its  colour  varies  from  blue  to  green,  and  its  specific 
gravity  is  2-881.  Its  constitnents,  acconung  to  Mr.  C^ieneTiz'* 
awdjsii,  are  as  follows : 

Acid 14-5 

Oxide 60-0 

Water 36-7 
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■This  is  'obTioiisly  eQuivalent  to  1  atom  of  acid  »  14*5  +  5 
atoms  oxirte-=  -50  +  32  atoniB  water  =  36. 

We  see  ifrom  the  preceding  statement  that  the  composition  of 

these  salts  is  nOt  incoosistent  with  the  notion  that  the  weight  of 

■an  atom  of  ardenic  acid. is   14'6^  but  a  new  analysis  of  them 

^  would  be  desirable.    Want  of  the  requisite  specimens  prevents- 

me  from  having  it  in  my  power  to  undertake  it. 

IV.  Anmiate  of  Iron. 

There  occur  in  the  copper  mines  of  Cornwall  small  cubic 
erystala  of  a  dark-green  colour,  which  Mr.  Cbenerix  recognised 
to  he  an  aiseniate  of  iron  usually  contaminated  with  a  portion  of 
copper.  ThiB  salt  (abstracting  the  impurities)  he  found  com- 
[K»ed  as  follows : 

Areenic  acid 14-50 

Protoxide  of  iron 2fr91 

Water 4-83 

Now  an  integrant  particle  of  protoxide  of  iron  weighs  4-5.  I 
conceive,  therefore,  that  the  salt  in  question  is  a  compound  of 
1  atom  arsenic  acid  s  14-5  +  5  atoms  of  protoxide  of  iron 
=  22'5  +  4  atoms  water  =  4*5.  This  salt  then  is  not  incon- 
siatent  with  the  notion  that  an  atom  of  arsenic  acid  weighs  14-5. 

V.  Arseniate  of  Lead. 

Beautiful  specimens  of  this  salt  occur  in  Hoel  Unity  mine, 
near  Redruth,  in  Cornwall.  It  has  a  wax-yellow  colour,  and  is 
crystallized  in  large  six-sided  prisms.  Mr.  Gregor,  who  analyzed 
these  crystals,  found  their  constituents  (abstracting  a  small 
quantity  of  muriate  of  lead)  as  follows : 

Arsenic  acid 14-5 

Protoxide  of  lead 36-7 

Now  this  is  equivalent  to  1  atom  acid  =  14*5  +  2^  atoms 
protoxide  of  lead  =s  35  (for  an  atom  of  protoxide  of  lead  weighs 
14).  The  composition  of  this  salt  then  is  not  inconsistent  with 
the  notion  that  an  atom  of  areepic  acid  weighs  14-5. 

There  is  an  arseniate  of  lead  which  precipitates  in  a  white 
powder,  when  arseniate  of  soda  is  dropped  into  nitrate  of  lead. 
This  powder  is  a  compound  of 

Arsenic  acid 7-25 

Protoxide  of  lead ,.  14-00 

But  it  is  not  inconsistent  with  the  notion  that  an  atom  of 
anenic  acid  weighs  14-5.  We  have  only  to  consider  the  salt  as 
a  snbbinaraeniats  or  a  compound  of  1  atom  acid  +  2  atoms  oxide 
of  lead. 

Thus  I  have  g|one  orer  eU  'Uie  ciystallized  orseniates  with 
which  I  am  acquaint^,  except  the  aneniate  of  ammonia,  without 
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finding  the  composition  of  any  of  them  inconaist«nt  with  the 
notion  that  an  atom  of  arsenic  weighs  14-5.  -I  have  not  yet 
satisfied  myself  sufficiently  respecting  the  constitution  of  the  two  , 
-vfiLrieties  of  arseniate  of  ammonia  which  are  known  to  exist.  But 
from  the  experiments  which  I  have  made,  I  may  venture  to  bay,- 
that  they  will  not  be  found  to  militate  against  the  number  14-5  ^ 
as  the  equivalent  for  arsenic  acid-  Upon  the  whole  then  the ' 
present  state  of  our  knowledge  seems  to  make  tiie  choice  of  that 
number  preferable  to  7-25,  its  half,  which  I  adopted  in  t^e  fifth 
edition  of  my  System  of  Chemistry.  It  has  the  advantage  of 
destroying  the  fractional  parts  of  oxygen,  which,  on  the  suppo- 
sition that  7-25  is  the  weight  of  an  atom  of  arsenic,  enter  into 
the  composition  of  araenious  and  arsenic  acid.  We  may,  there- 
fore, fix  upon  the  following  numbers  as  representing  the  weight 
and  composition  of  arsenic,  srsenioua  and  arsenic  acid  : 

Arsenic,  weight  of  its  atom,  9*5, 

Arsenious  acid  composed  of  1  atom  arsenic  +  3  atoms  oxygen 

=  12*5  weight. 
Arsenic  acid  composed  of  1  atom  arsenic  +  ^  atoms  o^gea 

=c  14'5  weight. 


Articix  II. 

Experiments  to  determine  the  Composition  of  different  inorganic 
Bodies  which  serve  as  a  Basis  to  the  Calculations  relative  to  the 
Theory  of  Chemical  Proportions.*    By  J.  Berzelius. 

In  a  memoir  published  several  years  t^o,  I  stated  some 
experiments  by  which  I  endeavoured  to  obtain  results  sufficiently 
exact  to  serve  for  data,  by  means  of  which  the  composition  of 
Tarious  compounds  might  be  calculated  with  more  certainty  than 
they  could  be  determined  by  analysis  itself.  As  in  these  expe- 
riments I  employed  methods,  such  that  the  results  depended  as 
little  as  possible  on  the  dexterity  of  the  experimenter,  I  enters 
tained  some  hopes  of  attaining  my  object ;  but  I  met  with  so 
many  difficulties  inseparable  from  that  enterpnze  that  none  of 
my  results  could  be  considered  as  normal. 

After  six  years  of  continual  experiments  on  this  subject,  and 
after  having  acquired  much  experience  and  having  discovered 
several  improvements  in  the  analytical  methods,  I  resolved  upon 
resuming  these  researches,  which  I  consider  as  of  the  greatest 
importance.  My  object  has  been  not  to  obtain  results  which  are 
absolutely  exact,  which  I  consider  as  only  to  be  obtained  by 
accident,  but  to  approach  as  near  accuracy  as  chenucal  analysis 
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can  go,  and  to  give  an  equal  d^nee  of  precisioD  to  the  analysea 
of  tbe  most  important  bodies.  If  by  these  efforts  the  inevitable 
erroTB  in  the  results  become  proporUonal,  even  though  they  am 
not  absolutely  correct,  they  will  be  of  the  same  utility  to  us  aa  if 
they  were  so,  because  the  mistakes  are  all  within  the  limit  of  our 
observatioD,  and  as  nearly  as  possible  proportional  for  all  combi- 
uations. 

In  endeavouring  to  determine  to  what  degree  of  accuracy  it 
was  possible  to  arrive,  1  have  found  that  by  very  simple  methods 
it  was  possible  to  come  within  one-thousandth  part  of  the  weight 
employed ;  so  that  vanatTons  in  the  results  of  experiments  made 
by  the  same  process  difieronly^from  each. other  id  the  ten-thoa- 
sandth  parts  ;  but  even  this  .degree ,  of  accuracy  requires  much 
care  and  attention  in  all  t^e  circumstances  which  may  contribute 
to  render  the  results  inaocu^te^  and  which  usually  vary  with  the 
manner  of  operating.  1  have  never  been  able,  except  accident- 
ally, to  make  the  results  coincide  beyond  the  ten-thousandth 
part,  and  indeed  very  frequendy,  notwithstandiog  all  my  care, 
they  have  not  agreed  perfectly  beyond  the  hundredth  part. 

Some  of  the  experiments,  which  I  intend  to  relate,  were  made 
with  the  views  just  stated.  Others  are  of  an  older  date,  rad 
have  been  already  related  in  the  third  volume  of  the  Annals  of 
Philotophif  by  Dr.  Thomson.  But  among  these  last  several  have 
been  repeated,  and  some  mistakes  in  my  original  memoir  have 
been  corrected-  I  shall  first  give  a  description  of  the  experi- 
ments in  which  I  endeavoured  to  obtain  the  greatest  possible 
precision ;  I  shall  then  state  those  whose  accuracy  1  camiot  gua- 
rantee to  tbe  same  degree. 

Experiments  to  determine  the  exact  Compotition  of  the  Bo£et, 

tohick  in  a  great  Number  of  Analyses  serve  as  Bases  to  the 

Calcttlationt  of  Chemical  Proportions. 

Muriate  of  Potash  and  Muriate  of  Stiver. — Of  all  the  methods 
to  determine  the  exact  quantity  in  potash  end  in  the  oxide  of 
silver,  none  seems  to  me  more  likely  to  be  exact  than  to  deter- 
mine in  the  first  place  the  quantity  of  oxygen  in  the  oxymuriate 
of  potash,  and  aiterwards  to  analyze  the  common  muriate.  By 
experiments  .already  known,  it  has  been  established  that  oxymu- 
riate of  potash  exposed  to  aredheat  loses  ten  times  the  quantity 
of  oxygen  contained  in  the  potash  of  the  residual  muriate.  If  we 
determine  accurately  the  qnantity  of  oxygen  disengage'd  from  the 
oxymuriate,  and  then  calculate,  W  the  way  just  stated^  the  quan- 
tity of  oxygen  which  the  potash  snould  retain,  tbe  error  resulting 
will  amount  only  to  ;^th  of  the  error  of  observation  in  the  analysis 
of  the  oxymuriate. 

It  is  long  since  I  published  an  analysis  of  the  oxymuriate  of 
potash  by  which  I  had  found  that  100  parts  of  that  salt  give  out 
38'84i>  parts  of  oxygen ;  but  to  reach  a  greater  degree  of  preci- 
■ioQ  I  considered  it  as  requisite  to  repeat  the  ej^ehment.    la 
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my  new  researches,  a  difficulty  presented  itself  wbich  I  was  not 
aware  of  in  my  former  ones,  and  which  laid  me  under  the  neces- 
gity  of  making  in  the  first  place  a  great  number  of  experiments 
in  order  to  find  a  method  of  operating  which  should  always  give 
the  same  results.  The  difficulty  consists  in  this,  that  just  wnea 
the  oxymuriate  hegins  to  be  decomposed,  the  oxygen  carries 
along  with  it  a  portion  of  oxymuriate  ia  the  form  of  a  white 
imoke,  and  deposits  it  in  the  tubes.  This  smoke  is  deposited 
so  slowly  that  when  I  passed  the  oxy^n  through  a  glass  tube 
two  feet  in  length,  curved  in  different  oirections,  and  drawn  out 
at  the  end  so  as  to  form  a  tube  almost  capillary,  the  last  half  of 
the  tube  was  not  covered  with  dust ;  but  a  piece  of  glass  8^;ainst 
which  I  allowed  the  jet  of  gas  to  strike  became  entirely  covered 
with  it  at  the  place  where  the  eas  struck  it.  As  the  formation  of 
this  saUne  powder  seemed  to  be  merely  the  mechanical  effect  of 
the  boihng  (for  it  increased  vrith  this  last),  I  endeavoured  to 
avoid  boihng  by  mixing  it  with  from  six  to  ten  times  its  weight 
of  fused  muriate  of  potash.  By  this  method  I  gained  my  object, 
and  I  then  proceeded  in  the  following  manner :  Oxymuriate  of 
potash,  the  solution  of  which  was  not  at  all  rendered  muddy  by 
nitrate  of  silver,  was  reduced  to  a  fine  powder,  and  dried  la  a 
temperature  higher  than  212°,  but  not  sufficiendy  so  to  soften 
the  salt.  It  was  then  put  while  hot  into  a  retort  which  contained 
muriate  of  potash  in  powder.  It  had  been  heated  to  disenga^ 
all  moisture,  and  its  weight  was  known.  When  the  mixture  had 
recovered  the  temperature  of  the  atmosphere,  the  retort  was 
weighed  again.  It  was  then  shaken  to  mix  the  two  salts.  By 
means  of  a  caoutchouc  tube,  a  glass  tube  16  inches  long,  and  a 
line  in  diameter,  was  attachea  to  the  retort.  Into  uis  tube 
some  pieces  of  dry  muriate  of  lime  had  been  put.  It  was  curved 
into  a  spiral,  and  the  opening  surrounded  by  filtering  paper  to 
retain  all  the  saline  smoke  in  powder.  Care  was  taken  to  weigh 
the  tube  both  alone  and  in  connexion  with  the  retort.  The  quan- 
tity of  oxymuriate  decomposed  varied  from  IS  to  10  nantmes. 
The  retort  was  heated  in  a  sand-i)ath  till  it  became  red  within, 
and  till  the  muriate  began  to  soflen.  When  the  experimeat  was 
finished,  the  oxygen  gas  within  the  retort  was  changed  for  atmo- 
spheric air.  The  retort  was  then  weighed  along  with  the  tube, 
and  finally  the  tube  alone. 

In  all  these  experiments,  a  trace  of  sublimate  was  found  in  the 
beak  of  the  retort.  It  was  oxymuriate  undecomposed.  It 
weighed  in  aU  OOOS  gr.  The  tube  with  the  pieces  of  muriate 
of  lime  and  paper  had  mcreased  in  weight  from  0'02  to  0*023  gr. 
By  subtracting  tills  quantity  of  weight  from'  what  the  retort  had 
lost,  we  obtained  the  quantity  of  ox^en  disengaged,  and  at  the 
same  time  that  of  the  muriate  of  potash  remaining  in  the  retort. 
Four  experiments  were  made  in  tms  manner,  and  taking  into  the 
account  the  small  qoanti^  of  sublimate,  100  parts  of  the  oxymo- 
riategave 
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Inthefirst 39-146  of  oxygen  gas 

second 39-160 

third 39-150 

fourth 39-149 

These  experiments  vary  only  in  the  ten-thousandth  parts,  and 
two  of  them  even  ^ree  in  them.  We  may,  therefore,  consider 
it  as  exceedingly  near  the  truth  that  100  pails  of  oxymuriate  of 
potash,  when  pure  and  dry,  give  out  39'15  parts  of  oxygen 
gas. 

To  be  able  to  make  use  of  this  result,  it  is  necessary  to  know 
the  exact  composttioa  of  muriate  of  potash.  I  took,  therefore, 
moriate  obtained  by  these  experiments,  in  which  the  best 
reagents  could  not  detect  the  least  excess  of  alkali,  and  1  decom- 
posed it  by  a  solution  of  crystallized  nitrate  of  silver  :  10  grammes 
of  muriate  of  potash  gave  in  two  experiments  19*24  grammes  of 
fdsed  muriate  of  silver ;  bat  it  was  necessary  to  know  with  the 
flame  degree  of  precision  how  much  muriate  of  silver  is  obtained 
from  a  given  weight  of  silver.  Different  chemists  have  made 
experiments  on  the  subject,  but  the  results  do  not  always  agree 
with  each  other.  Those  who  have  come  nearest  the  truth  1 
consider  as  the  following.  Wenzel  tound  that  100  silver  gave 
131-4  of  muriate  of  silver;  Davy,  132'5;  Bucholz,  Rose,  Marcet, 
and  Gay-LuBsac,  133*3 ;  and  finally,  in  ray  former  experiments 
already  described,  1  found  from  132-7  to  132-76  ;  for  the  degree 
of  accuracy  requisite  in  experiments  which  are  to  serve  as  a  basis 
to  our  calculations,  the  difference  between  132-5  and  133-3  is 
too  much.  Even  the  difference  between  132-7  and  132-75  has 
a  very  sensible  influence  on  the  results  deduced  from  it.  It  was, 
therefore,  necessary  to  examine  if  the  results  of  my  old  experi- 
ments were  exact ;  and  in  tiiat  case  which  of  the  two  was  nearer 
the  tryth. 

1.  I  disscJred  silver  purified  with  the  requisite  care  in  pure 
nitric  acid  in  on  inclinea  phial,  and  the  liquid  was  evaporatea  to 
dryness  in  the  phial  to  get  rid  of  all  excess  of  acid.  The  nitrate 
of  silver  was  then  dissolVed  in  water,  and  the  clear  solution  was 
poured  into  a  solution  of  sd-ammoniac.  The  precipitate  was 
collected  on  a  filter,  well  washed,  dried,  and  then  fused  upon  a 
watch  ^ass  of  a  known  weight.  A  current  of  sulphuretted 
hydrogen  gas  was  then  passed  through  the  filtered  liquid,  but  no 
trace  of  silver  could  be  discovered.  Twenty  grammes  of  silver 
cave  in  this  way  26-64  grammes  of  muriate  of  silver;  that  is  to 


say,  100  of  metal  gave  132*7  of  muriate,     This  experiment  can 
pnly  err  by  a  loss,  since  anv  excess  of  weight  is  impossible. 
2.  To  compare  this  result  with  that  of  an  experiment  in  which 


po  loss  could  be  sustained,  and  in  which  consequently  the  error 
must  be  in  excess,  I  dissolved  pure  silver  in  an  inchned  phial, 
evaporated  the  solution  to  dryness,  rediasolved  the  nitrate  in 
water,    and    added  to  it  in    the  same  phial  pure  muriatic 
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acid*  as  long  as  any  precipitate  fell.  I  immedlatdy  CTaporated 
it  to  dryness,  and  as  towards  the  eod  the  two  acids  destroy  each 
other,  BO  that  a  little  nitrate  of  silver  might  be  aeaio  formed,  I 
poured  water  on  the  dry  mass,  added  muriatic  acid,  and  evapo- 
rated the  whole  to  dryneaa  a  second  time.  The  phial  with  its 
contenta  was  then  exposed  to  a  spirit  of  wine  lamp  tul  the  muriate 
of  silver  was  entirely  melted  :  ^0  grammes  of  silver  treated  in 
this  manner  gave  in  two  experiments  26*556  and  26' 558  grammes 
of  fused  muriate  of  silver,  equivalent  to  132*78  and  132-79  of 
muriate  from  100  of  silver. 

Though  the  acids  employed  in  these  experiments  were  as  pure 
as  they  can  be  obtained  by  the  best  known  methods  of  preparing 
them,  they  always  lefl;  visible  traces,  when  evaporated,  on  a 
watch-glass.  But,  as  in  these  experiments,  it  had  been  neces- 
sary to  add  these  acids  in  considerable  quantities,  it  is  obvious 
that  the  small  quantity  of  foreign  matter  which  they  contained 
must  have  acted  on  the  balance,  and  rendered  the  weight  a  little 
greater  than  it  would  have  otherwise  been.  As  the  true  point 
must  lie  between  132*7  and  132*79,  I  think  we  may  adopt 
132*75  as  sufficiently  near  the  truth,  observing  always  that  the 
uncertainty  in  the  results  exbts  only  in  the  ten-thousandth  parts, 
which  constitute  the  ordinary  limit  beyond  which  I  have  not 
been  able  to  carry  analytical  experiments. 

Admitting  that  100  of  oxymuriate  of  potash  give  39*15  of 
oxygen  ;  that  100  of  muriate  of  potash  give  192*4  of  muriate  of 
silver;  and  that  100  of  silver  give  132*75  of  muriate  of  silver  ; 
we  may  conclude  from  these  three  data  by  a  calculation  too 
simple  to  render  it  necessary  to  give  an  account  of  it  here,  th« 
composition  of  the  following  bodies : 

Muriate  of  potash  is  composed  of 

Muriatic  acid 36*743  100-000 

Potash 63*257  174*882 

Potath  is  composed  of 

Potassium 83*0484  100*000 

Oxygen 16-9616    20*412 

Oiide  of  silver  is  composed  of 

Silver 93-112  100*0000 

Oxygen 6*888    7-3986 

^luriate  of  ailver  is  composed  of 

Muriatic  acid  ....  19-0966   100-000 

Oxide  of  sUver.  ..  80*9034   423-653 

The  capacity  of  saturation  ofmanatic  acid,  that  is  to  say,  the 

rnling  iraler  nilh  muriatic  acid  f/tx. 
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quaDtity  of  oxygen  which  must  exist  in  the  base  capable  of  satu- 
lating  100  of  the  acid,  is  theo  29- 184,  instead  of  29-454  as  I  had 
found  it  in  my  fonner  experiments.  It  is  equally  evident  that 
these  data  are  sufficient  for  calculating  the  composition  of 
muriatic  acid,  ozymuriatic  acid,  and  oxymuriateof  potaah.  But 
I  pass  by  these  calcolatjons  in  silence  as  they  are  toieign  to  the 
object  which  I  have  in  view. 

Oxide  of  Lead, 
It  is  of  very  great  importance  to  Itnow  accurately  the  compo- 
sition of  the  oxide  of  lead,  especially  in  consequence  of  its  great 
influence  in  the  an^ysis  of  organic  bodies.  Although  in  my 
former  and  numerous  experiments  on  this  oxide,  I  obtained 
results  which  agreed  with  each  other,  I  thought  it  necessary  to 
repeat  them,  in  order,  if  possible,  to  bring  them  to  a  greater 
degree  of  precision. 

1.  Composition  of  Oxide  of  Lead  found  hy  direct  Analym.-— 
Among  the  analytical  methods  which  depend  the  least  upon  the 
dextenty  of  the  operator,  I  conceive  that  the  following  occupies 
the  first  rank.  In  a  glass  globe  blown  in  the  middle  of  a  piece 
of  barometer  tube,  a  quantity  of  oxide  of  lead  was  introduced 
which  had  just  been  exposed  to  a  red  heat.  The  glass  ball  was 
now  heated  by  a  spirit  lamp,  and  a  current  of  hydrogen  gas  pre- 
pared from  distilled  zinc,  and  sulphuric  or  muriatic  acid  was 
passed  through  it.  The  ox^de  becomes  at  first  bUck,  small 
globules  of  reduced  lead  are  seen,  and  after  an  interval  of  two 
hours,  it  is  converted  into  melted  lead.  The  Ump  is  withdrawn, 
and  the  lead  is  allowed  to  cool,  while  the  hvdrogen  gas  still  con- 
tinues to  pass.  If  we  weigh  in  the  first  place  the  tube  of  glass 
alone,  then  when  it  contains  the  oxide  ot  lead,  and  lastly  when 
it  contains  the  reduced  lead,  the  only  possible  error  must  proceed 
from  inaccuracv  in  weighing,  provided  we  have  employed  a 
hydrogen  gas  aosolutely  free  irom  sulphur. 

I  made  in  this  way  three  experiments : 

(1.)  21-9425  grammes  of  oxide  of  lead  left  20-3695  grammes 
of  metallic  lead  ;  that  is  to  aay,  that  100  lead  bad  been  united 
with  7*7223  oxygen, 

(2.)  10-8645  gr.  of  oxide  of  lead  yielded  10-084  gr.  of  lead. 
Equivalent  to  lOOlead  united  to  7*74  oxygen. 

(3.)  11*159  gr.  of  oxide  of  lead  yielded  10-359  gr.  of  lead. 
Equivalent  to  100  lead  united  to  7-7228  oxygen. 

2.  Composition  of  Oiide  of  Lead  determined  by  a  Calculation 
which  has  for  iti  Basis  the  Analysis  of  Nitrate  of  Lead. — From 
an  analytical  experiment  on  nitrate  of  lead,  IfJO  of  the  nitrate 
yield  67*31  of  oxide  of  lead ;  but  we  know  that  nitric  acid  is 
composed  of  1  volume  of  azotic  gas  and  '2-^  volumes  of  oxygen 
gas,  and  that  (neglecting  the  oxygen  probably  contained  in  the 
azote)  this  acid  contains  five  times  as  much  oxygen  as  the  base 
by  which  it  is  neutralized.     If  we  determine  the  compqiiition  of 
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the  acid  \>y  weight  from  the  specific  gravity  of  the  ^M*b,  and  tiien 
calculate  from  the  preceding  data  the  composition  of  oxide  of 
lead,  we  find  that  100  lead  must  imite  to  7*7448  oxygen. 

3.  The  tame  calculated  from  the  Muriate  of  Lead. — Fused 
^oriftte  of  lead  waa  pounded,  weighed,  and  dissolved  in  boiling 
water.  It  left  a  small  portion  of  submuriate  undissolved,  which 
was  separated,  dried,  weighed,  aitd  subtracted  from  the  weight 
i>f  the  muriate  employed.  This  precaution  is  indispensable.  I 
bare  never  been  able  to  dissolve  fused  muriate  of  lead  without 
its  leaving  an  insoluble  residue  of  submuriate.  I  have  even  fused 
it  in  a  retort  filled  with  muriatic  acid  gas  without  being  able  to 
prevent  a  partial  decomposition:  100  of  muriate  of  lead  precipi- 
tated by  nitrate  of  silver  produced  103-36  of  muriate  of  silver. 
Muriate  of  lead,  therefore,  is  composed  of 

Mnriaticacid 19-74   100-000 

Oxide  oflead 80-26   406-686 

It  follows  that  100  lead  combine  with  7-7316  oxygen. 

4.  The  »ame  calculated  from  the  Carbonate  of  head. — I  prepared 
the  carbonate  employed  in  these  experiments  by  precipitating  a 
solution  of  nitrate  oflead  by  means  of  carbonate  of^soda  obtained 
by  the  calcination  of  tartrate  of  soda,  or  by  carbonate  of 
ammonia,  both  added  in  excess,  and  by  washing  the  precipitate 
with  pure  water.  The  carbonate  of  lead  was  strongly  dried  in  a 
heat  some  degrees  above  212^.  It  was  decomposed  in  a  glass 
retort  exactly  weighed,  and  the  gas  was  passed  through  a  tube 
fiDed  with  muriate  of  lime,  and  exactly  weighed.  The  carbonic 
acid  gas  disenga^d  in  two  experiments  had  a  stronger  smell 
than  usual  resembling  oleum  comucervi,  when  the  carbonate  of 
lead  had  been  precipitated  by  carbonate  of  ammonia.  This  cir- 
cnmatance  induced  me  to  sublime  a  portion  of  sal-ammoniac  a 
second  time  to  prepare  carbonate  of  ammonia  by  distilling  it  with 
carbonate  of  potash  ;  butthie-precaution  wasunavailing.  Ihad 
the  same  odour  end  the  same  result  in  weight ;  and  we  see  from 
what  follows,  that  the  substance  which  communicated  the  odour 
bad  no  appreciable  weight.    The  analysis  gave  : 

PrrcipiUled  by  cat-    PreelpilsWd  b;  ca«> 
.    bouBle  of  uhU.  b«ialc  of  uninania. 

Carbonic  acid..... 16-442  16-447 

Oxide  oflead 83-333  83-333 

Moisture  stopped  by  the  mu- 

riateoflime.  ...■. 0-225  0-220 

The  results  of  these  experiments  vary  only  in  the  sixth  figure, 
and  may,  therefore,  be  considered  as  very  near  the  truth.  It 
follows  tirom  thrtn  that  100  of  carbonic  acid  are  neutralized  by 
606-823  of  oxide  of  lead.  According  to  the  specific  gravities  of 
exygen  and  carbonic  acid  gases,  as  determined  by  Arago  and 
Biot,  carboDic  acid  contains  72-^23  per  cent,  of  oxyt^n.    W« 
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know  that  the  base  which  saturates  that  acid  contains  half  of 
that  quantity  of  oxygen.  The  following  is  a  comparison  of  the 
quantity  of  oxygen  which  we  have  found  combined  with  100  of 
lead: 

7*7218  carbonate  of  lead. 

7-7223  reduction  by  hydrogen. 

7-7228  ditto. 

7-7316  muriate  of  lead, 

7-7400  reduction  by  hydrogen. 

7-7448  niuate  of  lead. 

We  see  then  that  100  lead  combine  with  more  than  7-72  oxy- 
gen, and  with  less  than  7*75.  Three  of  these  numbers  difier  only 
in  the  sixth  figure,  and  two  only  in  the  seventh.  All  circum- 
stances considered,  I  conceive  I  may  admit  as  the  medium  of 
the  determinations  which  are  entitled  to  the  greatest  confidence 
7-725,  as  the  true  quantity  of  oxygen  which  can  unite  with  lOO 
lead.    On  that  supposition,  oxide  of  lead  is  composed  of 

Lead 92*829   ,'  100-000 

Oxygen 7-171    7*725 

Sulphuric  Acid. 
It  is  known  that  in  the  neutral  sulphates,  the  sulphuric  add 
contains  three  times  as  much  oxygen  as  the  base  by  which  it  is 
neutralized.  We  have  just  determined  the  composition  of  oxide 
of  lead.  From  this  it  is  easy  to  determine  the  composition  of 
sulphuric  acid  by  observing  how  much  lead  is  yielded  ny  a  given 
weight  of  sulphate  of  lead,  I  dissolved  lead  in  pure  nitric  acid 
in  a  Florence  dask,  inclined  in  such  a  manner  that  the  efferves- 
cence could  drive  nothing  out  of  the  vessel.  The  liquid  was 
then  poured  into  a  platinum  crucible  of  a  known  weight.  Pure 
dilute  sulphuric  acid  was  mixed  with  it.  It  was  evaporated  to 
dryness,  and  the  excess  of  sulphuric  acid  was  driven  off  by 
exposing  it  to  a  red  heat.  This  experiment  appears  very  simple^ 
but  it  is  of  very  difficult  execution,  in  consequence  of  the  weight 
of  the  precipitate,  which  occasions  portions  of  it  to  be  driven  out 
of  the  vessel  if  the  temperature  be  raised  a  little  above  212°.  X 
made  four  experiments,  and  employed  10  grammes  of  lead  each 
time.    They  furnished  the  following  results : 

First 14*6380  of  sulphate  of  lead. 

Second 14-6400 

Third 14*6440 

Fourth 14*6468 

Among  these  experiments,  the  first  differs  in  the  fourth  figure; 
but  the  others  difter  only  in  the  sixth,  I  conceive  that  1  may 
choose  the  result  of  the  third  experiment ;  that  is  to  say,  14'644, 
SB  nearest  the  truth.  In  this  quantity  of  sulphate  there  is 
10-7726  of  oxide  of  lead  and  3-8715  of  sulphuric  acid.   Ham 
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oxygea  of  which  ought  to  be  0-7726  +  3  x  2-3175,  nnd  the 
sulphur,  1-6540.     Ofcon8equcnce,sulphuricacidi8compOBedof 

Sulpliur 401395  100-00 

Oxygea 69-8606   148-44 

Hence  it  follows  that  the  capacity  of  saturation  of  sulphuric 
acid  ought  to  be  ~^*  =  19-0636. 

It  is  known  by  old  experiiaenta  that  Bulphur  in  order  to  pro- 
duce alilphurous  acid  must  combine  with  two-thirda  of  the 
oxvgen  which  exists  in  sulphuric  acid.  Hence  it  is  easy  to  cal- 
culate the  composition  of  sulphurous  acid,  i  thought,  however, 
that  a  verification  of  this  calculation  furnished  by  the  detenuina- 
tion  of  the  specitic  gravity  of  sulphurous  acid  would  not  be 
Auperfluoua.  And  though  the  experiments  which  1  made  with 
this  view  have  not  given  the  result  which  1  expected,  1  shall 
here  give  an  account  of  them. 

If  we  suppose  that  oxygen  gas  when  it  unites  with  sulphur  to 
■produce  sulphurous  acid  preserves  its  volume  just  as  when  it 
forms  carbonic  acid  gas  with  carbon,  it  is  evident  that  the  differ- 
ence  between  the  specific  gravity  of  sulphurous  acid  and  oxygen 
gas  ought  to  indicate  the  quantity  of  sulphur  contained  in  the 
lonner  gas.  I  prepared  sulphurous  acid  gas  in  the  following 
manner :  I  put  copper  into  a  retort,  which  I  then  filled  com- 
pletely with  concentrated  sulphuric  acid.  The  beak  of  the  retort 
was  then  introduced  into  sulphuric  acid,  and  the  retort  was 
heated  till  the  gas  extricated  ceased  to  drive  out  sulphuric  acid. 
The  beak,  of  the  retort  was  then  plunged  under  a  glass  jar  filled 
nith  mercury,  and  the  disengagement  of  sulphurous  acid  gas 
was  continued.  The  glass  vessel  had  at  its  top  a  stop-cocV  of 
brass,  which  could  not  be  filled  with  mercury,  and  in  which 
there  remained  of  consequence  a  little  atmospherical  air.  This 
portion  was  removed  by  filling  a  sixth  part  of  the  vessel  with 
sulphurous  acid  gas,  and  then  throwing  out  this  mixture  of  gas 
Ana  fur.  This  operation  was  repeated  five  or  six  times  before 
the  vessel  was  finally  filled  with  sulphurous  acid  gaa.  This  gas 
was  then  introduced  till  the  gas  within  the  glass  was  compressed 
liy  a  column  of  mercuiy,  an  mch  in  height,  on  theout^ideof  the 
vessel.  I  then  adapted  to  it,  by  means  of  a  stoo-cock.  furnished, 
with  a  screw,  a  thin  glass  matrass,  which  i  had  previously 
exhausted  of  air.  On  opening  the  stop-cock,  the  matrass  W8» 
filled  with  sulphurous  acid  gas,  and  care  was  taken  to  plunge  the 
^ass  in  the  mercury  till  tne  gas  in  the  matrass  was  somewhat 
compressed.  It  was  then  carried  to  the  place  where  it  was  to 
be  weighed.  It  was  left  there  an  hour  in  order  to  acquire  the 
temperature  of  the  place,  which  was  59°.  The  stop-cock.  wa« 
then  opened,  taking  care  not  to  touch  the  matrass  with  the  hand, 
ia  order  not  to  alter  the  temperatnre.  The  gas  being  thn» 
brought  into  equilibrium  with  the  air,  the  stop-cock,  was  HujXp 
Vol,  XV.  N"  11.  O  Coo^ilc 
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jHtd  the  matraBs  weighed,     llie  btrometer  Tsried  during  die 

«meriment  between  24*6  and  24-7. 

1  continued  these  experimenU  for  three  days,  making  tliie« 
each  day.  The  weight  of  the  sulphurous  acid  varied  from  1-308 
to  1*31 1,  without  it  being  possible  to  a&cribe  this  variation  to 
«baneea  in  the  pressure  ot  the  atmosphere.  The  quantity  of  air 
vhicn  the  air-pump  extracted  fioin  the  matrass  weighed  0576 
to  0*578  gramme ;  but  when  the  air  was  allowed  to  eater 
through  a  tube  filled  with  muriate  of  lime,  it  always  weighed 
0-683  gramme.  At  each  experiment,  the  matrass  was  weighed 
after  Iwing  exhausted,  to  be  sure  that  the  air-pnmp  had  always 
•ztracted  the  same  quantity  of  air.  The  stop-cock  was  examined 
each  day  by  leaving  the  exhausted  matraaa  for  half  an  hour  m 
the  balance  without  ita  weight  increasing  by  the  entrance  of  air. 

The  errors  of  observation  in  this  experiment  ought  always  to 
have  a  tendency  to  give  the  specific  gravity  of  the  gas  too  smaB, 
in  consequence  of  a  mixture  of  air  with  the  sulphurous  acid  gas. 
Only  a  single  circumstance  could  contribute  to  increase  the 
weight.  The  grease  upon  the  stop-cock  might  have  absorbed  s' 
«n^l  quantity  of  sulphurous  acid.  To  determine  this  point,  I 
weighed  the  stop-cock  before  and  af^r  each  experimeat ;  but 
its  weight  waa  not  altered.  It  is  possible  likewise  that  a  little 
sulphuric  acid  might  ev^xMrate,  and  remain  suspended  in  the 
gas ;  but  I  always  left  the  gas  a  long  time  standing  on  the 
mercury  before  putting  it  into  the  matrass ;  so  that  the  vaponr* 
•imposing  it  to  exist,  had  all  the  time  necessary  to  be  deposited. 

It  we  admit  1-31  as  the  weight  of  the  sulphurous  acid  gas  ia 
the  preceding  experimente,  £iS-i  :  131  ::  1-00 :  2-247.  If  in  these 
S-247  parts  of  sulphurous  acid  there  ia  an  equal  vtjnme  of  0x7- 
^n  whose  weight  is  1-10369,  lOOpartsof  sulphur  are  combimnl 
with  96*62  paru  of  oxyg^i  instead  of  98-954,  as  follows  Irom  the 
analysis  01  sulphuric  acid.  This  deviation  is  too  great  to  be 
merely  an  error  of  observatitm.  Hitherto  all  circomstancea 
apeak  in  favour  of  the  results  drawn  from  the  analysis  of  snlphoric 
acid,  which  agree  so  well  with  the  experiments  on  the  compoa> 
turn  of  the  so^hurets,  and  which  ^ree  exacllj  with  the  aoatjnea 
<Af  other  aaUne  combinatioBS,  as  we  shall  imowdiately  see. 

I  hare  not  bees  able  to  find  the  canse  of  this  aoomalv.  Sfnoe 
chemists  pretend  that  oi^gen  gas,  when  it  unites  witn  aidphor, 
diminishes  in  volume.  This  diminutioa has  been  supposed  tog* 
as  far  as  iitth.  But  whether  it  is  owing  to  a  small  quantity  of 
hydro/enin  the  sulphur,  or  constitutes  an  exception  to  whatws 
consider  as  a  general  law,  remains  to  be  deterauncd. 
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Articlk  III. 

•DejnoBttration  of  Dr.  Tauhr't  Theorem,  with  Examples. 
By  Mr.  James  Aduna. 

<To  Dr.  TTiomBon.) 
SIR,  SfMutMM,  MV  PIfiniktk,  0*c  S8,  I81S. 

Shodld  yoa  considf^r  the  following  demonstntion  at 
Dr.  Taylor's  theftrem,  togetlier  with  the  accompanyiog  exanipleB, 
likely  to  benefit  the  young  algebraist,  your  inserting  them  in  tha 
AimaU  o^  PHlotophy  will  much  oUige, 

Your  humble  aervant, 

Jahis  Adams, 

:  Prop.  1.— If  f  represent  a  function  composed  of  known  and 
unknown  quantities,  then  will 

From  the  nature  of  increments 
f  « P 

f^=p,"  aaf"  +^f/'  =i  +  3A^  +  3A»fi  +  4  ^  =  p"' 
f,=f,"'=f"'+Af"'=sf+4Af  +  6A'f+4i'f  +  A*p 

&c 

It  IB  evident  that  the  coefficients  of  p,  A  p,  A*  f,  &.'  p,  &c 
fre  the  same  as  the  coefficient*  of  the  coTresponding  powers  of 
a  tMnomial ;  and,  therefore,  each  in  geneni  is  represented  by 

1^ „.  '"-^\  "''~J\*"~**,  8tc.    Hence  the  value  of  p^  m 

gtated  in  the  proposition. 

Prop.  2.— To  find  the  nth  increment  of  the  function  f. 
A  f  =  f.  -f 

A"f  =  f, -f,-*,+  f  =  f,-2f,  +f 
A*f  =  f,  —  2(>,  +  f,  -  f.  +  2f,  — f  =  f,-3f,+  3^,  — f 

'  Prop.  3. — If  f  represent  a  function  composed  of  known  n4 
pikaown  quantities,  then  will 

<P  f  +  &c.  Now  MDce  the  increments  d  p,  d*  p,  d?  p,  ttG.-.  u« 
always  considered  as  "  indefinitely  or  incomparably  saudl,**  let 

"^  Google     — 
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them  be  expressed  by  the  fractions  -;,  ~r„  -»;•  Thfin  hy  substU 
tuting  in  the  last  equation,  we  shall  have  f,  s=f-i-nAf  =  f 

By  oancelling  the  function  f  and  dividing  by  n,  we  get 

-uy  _  ^,   T  g     j,„  -r        g_3_j,«<         T  2.8.4.,."''  T   •**- 

Now  since  the  numerators  and  denominators  of  the  fractions 
in  the  last  equation  increase  together,  the  former  being  ^'nirt 
whole  numbers,  and  the  latter  indejiidtely,  or  incomparabiif  great 
whole  numbers ;  no  sensible  change  will  be  made  in  the  equation, 
by  supposing  each  of  the  numerators  equal  to  unity,  according 
to  which,  and  restoring  the  values  of  -r,  -^,  ^,  8tc.  we  get, 

&.1>  =  d<p  +  ~  +  ^  +  ^-^~   +   8cc.  which  is  commonly, 
called  Taylor's  Uieorera. 

This  theorem  is  as  universal  in  its  application  in  the  theory  of 
increments,  or  differences,  as  the  binomial  theorem  is,  in  the 
expansion  of  roots  and  powers. — (Mr.  Barlow's  Dictionary; 
Article,  Increment.)    . 

In  order  to  find  the  increment  of  any  functioi*  of  a  variable 
quantity,  we  must  take  the  first,  second,  third,  8tc,  differentials 
of  ^e  given  function^  and  divide  the  results  by  1,  2,  2  x  3, 
2  X  3  X  4,  Etc.  respectively,  and  we  shall  have  the  value  of 
A  f  i  which  will  always  be  finite  unless  the  function  be  tran- 
scendental. 

Example  1. — To  find  the  increment  ofj:. 

The  first  differential  of  a:  is  dx,  and  the  second  differential  of 
X  IS  zero,  because  d  x  is  supposed  constant ;  therefore  A  i  =  dx. 

Example  2. — To  find  tlie  mcrement  of  x\ 
dx^  =  2  xd  X,  andd  {2x  d  x)  -4-2  =  dx^  =  Ax*  (examjjJe  1); 
therefore  A  (x")  =  2xAx  +  A2'(_dx  constant). 

Example  3. — To  find  the  increment  of  x", 
d{x')  =  3x''dx;  di3  3^dx)-i-2  =  3xdx*;  dCAxdx^)-*- 
6  =  dx';  therefore,  A(x^)  =  3  x*  A  x  +  3  x  A  x'  +  A  x^  [dx 
constant). 

Example  4. — To  find  the  increment  of  x". 
d(x")  =  m  x'~'  d  X,  d  (m  j:""'  d  x)  =  m  im  —  1)  r"""'  d  i", 
d(«(m  -  I)  x— 'di*)  =m{m~  l)(wi  —  2)  x— "djr»,  tuc. 
By  writing  A  j  for  d  x,  and  substituting  in  the  general  theorem, 
we  have  A  (x")  =  m  j— '  A  r  +  "  ^"^  ■■  x"-'  A  i'  + 

"^""g'.V"'^  X— •  A  a'  +  8ic.  (d  X  constant.) 
Example  6. — ^To  find  the  increment  of  x  (x  +  4  x). 
.  d  (ar«  +  X  d  x)  =  2  X  d  X  +  d  x*,  and  d  (2  i  d  x)  =2  d  j*,  then 
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by  substituting  in  the  general  theorem  and  writing  Arfot  d  x, 
we  get  A  {x  (r  +  i  i)}  =  2  i  x  (x  +  Ax);  {d  x  constant.) 

ExaimU  6. — To  fiod  the  increme'lt  of  x  (i  +  A  x)  (r  4-  2  &  x). 

In  oraer  to  simplify,  put  to  =3  A  x,  a  constant  quantity ;  then 
will  d  {r  (X  +  A  x)  (X  +  2  A  X)  =  d  (x'  +  3  u»  x*  +  2  to'  x) 
^  3  vj  x*  +  6  w*  X  -i-  2  w',  d  (3  V)  X*  +  6  to*  x)  =  6w*  x  + 
6  id',  and  d  (6  uj"  i)  =  6  w^.  Then  by  substituting  in  the  gene- 
lal  theorem,  we  have  the  required  increment;  viz.  3  to  x"  + 
9tD*3:  +  6v^=5w(x+vj)(x  +  2  w),  by  restoring  A  a,  we 
get  A{j;(a:+Ax)(a:  +  2Aa:)}  =  3  AxJ(«  + A«)  (x  +  2.A  j;)}. 

Example  7.— To  find  the  increment  ot  x  (x  -f  A  x)  (x  +  2  Ax) 
(»  +  3  A  x). 

Put  A  X  Es  u>,  a  constant  quanUty;  then  will  the  above 
expression  become  x*  +  6wx*4-  II  «>'ai'+  Gw'a;,  then  will 
rf(j:'4-6wx»+llw»x»+6«)x)=  4tca;'+l8w»x»  +  22to'x+   6«t« 

(i(4u'i'  +  18ic'.c'+22«7'i)^-2  = +  6Ki»x'  +  18ic'x+lltD* 

d(12w*x»  +  36w»a)-t-6.  ..  = +  4i»'x+   6id* 

<i(24  M*  x)  -H  24 = +     w* 

'Hie required  increment  ....  =4tpi^  +24mj'j'+'14w'x+24w*= 
4ic(j'+6wx»+llKi'x+6«)»)s=4a)((x+«j)(x+2w)(x+3«i)J» 

4Axux  +  Ax)(T-f2  A^)  (x+3  Ax)].     Hence   we  conclude 

thatA(a:(r  + Ax)(x  +  2Ax)  ....<«  +  n Ax))=(«  +  1) A* 

((x+ Ax)(x  +  2Ax)  ....(«  +  nAx)). 

Example  8.— To  find  the  increment  of-. 

Pntw  ss  dx  =e  Ax,  a  constant  quantity,  then  will 
J^lj  =d(x-')  =  —  «»«-'  =  -^i  d  (-  w  X—)  ^  2  = 

«•  «-'  «  ~  f  d  (2  w*  x-»)  +  6  =  -  w>  X-*  =  -  J ;  &c. 

•aerefore  A  (1)  =  -  -^  +  -J  -  -J  +  8ic.  -  _^  -  ;  =  - 


Examplt9.—To  find  the  increment  of -^. 

Pot  w  =  dxss  Ax,  a  constant  quantity,  then  will 
*(i)  =  <*('-•)  =-2«X-':=-^;d(-2wX-)    ^   2 
s=  3  W«  X-*  =e  ?^,  d  (6  W  X-*)  -I-  6  =    -    4   »'  x-»  »    — 

il?;  8tc.    Therefore  A  C-^)  =  - y  +  ^  -  ^ +  &«.  « 

/   t   \. L  —  _  ?"*  t.**  a  _  *«'>***' 
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(  10. — To  find  the  increment  of  ~. 
PatwK  dx  =  Ax,  aconittnt(iDanMtjr,then'«iB 
J(i)  -  W  (r--)  =-«».->-*«=-«..  ^. 

^(-<,+  l).-x— )  *  6  -  -'-V^'""  «  ^. 

ate. 

■HieKfore  i  (i)  =  -  » .-^  +  =^V-^' .-^  -  Jlc  - 

,        ,     «t»  *—  +  "t" -'>**,—  +  ac. 

gj-^— ;  —  —  M  -  x»  ( J  +  ■)■ 

JS>ai^i&ll. — To  find  the  incremeDt  of  log.  x. 
Put  w  ta  dx  =  ^x,  a  coostant  quantity,  ud  */  =  l*g*.'i 
then 

th.«ro»jy  +  ^'  +  e!  +  ?i  +  &c.  =  =  -£tS-nr 

+  &C. 

£r«mp/e  12.— To  find  Ae  tneremcBt  of  z  log.  r. 
Pat  toaicfzHAx,  ft  constsnt  quanti^,  andy  »  x  1{^.  «^  then 
■      rfy  =  «log.x  +  «  «*(log.x+  1)4'  =  ^,  -^  =  - 

^s  +  »^T«+*^--«'<*"g'*+  D  +  w;  or  A  (xbf.«) 

+  fiw. 

Example  13. — To  find  the  increment  of  <log.  x)". 
Pnty  =:  log.  X  =  Ix,  thea  will  A  (log.x)"  ^  &<>"){  butl^ 
«wuuple  4,  A  (jT)  ==  m^—'  Ay  +  "'""'*^  "■'*'*  + te.  by 
■abstitntiDg  for  y,  ve  have  A  (log.  x)"  s  m  (/  x)~~"  A  i  k  •(- 
•"-"";'"•""'•  +  to.  TTle  ..laes  of  A  ii,  (A  («)., 
(A  /  x)',  &c.  may  be  expanded  into  a  series,  if  neceBsaiy,  by 
«»»pk  U. 

Example  14. — To  find  the  incfement  of  a*. 
'^^  Sappotei^x  n  Ax,  aeonstantqaantity, indw  s^o*. 

I.   n  ..   :.OOC>^[C 
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Then  will  log.  y  =   I  y  =  x  I  a,  andrf  (/y)  =»  ^=dxla^ 

Thererore 

dy  sa  y.dx .  I  a 

d*  y  SI  dy  .dx  .la  =  y.dx*(/a)* 

d'y  =  dy  .dx^ita}*  ^  y  .dx*  {la)* 

d*y  —  dy  .dx'{lay  =y  .dx*  (la)* 


•llien  Ay  =  A  (oO  =  rfy  +  ^  +  J^  +  ji£j  +  kc. 
OrA<a-)=y.rfx./a  +  '-^f;-""  +'•"/;'">' +  8«. 

If  a  =  C)  be  tite  namber  whose  logarithm  is  ani^,  then  la, 
(I  a)*,  {I  of,  &c.  are  each  equal  to  unity,  we  Bhall  then  have 

A(«0=*-(i*  +  V^  +  ^  +  5^  +  8cc.)  =  ^(e--  1). 

Example  16.— To  find  the  hicmnent  of  sin.  x  (radius  unity). 
Sappose  (2x=:Asss((7,  a  constant  quantity,  andy  =  sin.  x. 
Then  d  y  -=1  d  {  nn.  x)  =  +  10  cos.  a;  =  +  A  a:  coa,  x 
d*  y  !B  d{  a  cos.  x)  ^  —w*  sin.  x  =  —  A  »»  ain.  j; 
rf»  y  =  d  (—  u>»  sin.  i)  s:  —  i(j»  cos,  a;  «  —  A  a'  cos.  r 
d*  y  =t  d  (—  w"  cos.  a:)  =  +  «j*  sin.  X  t=i  +  A  x'  sin.*- 
d*  y  =  ^  (     w*  sin.  x)  s:  4-  u*  bid.  x  »  +  A  a;,  cog.  m 

Tliereforeay  «  A  (sin.x)  =  dy  +  i?  +  ^  +  j^  +  *c. 
Or  A  (8in.x)  ss  A  xcos.x  — ^  sia.  *  —  j^  cos.  x  +^^^ 

£xampfe  16. — To  find  the  increment  of  cos.  x  (radios  unity). 

Put  wmdxsmAx,  »  constaat  qsanthy,  and  y  =  cos.  x. 

Then  d  y  =  d  (cos.  x) =  —  w    sin.  x  =  —  A  x   sin.  cc 

d*  y  wt  d{—v)  sin.  x)  =  —  w«  coa.x  ^  —  Ax»  cos.jf 
d'  y  im  d  (—  w*  COS.  x)  =  +  w*  sin.  x  =  +  A  x>  sin.  x 
d*y  =  d(     w'  sin. x)  =  +  to*  cos.x  =  +  Ax*  cob.z 

Therefore  A  (cos.  «)  =  dy  +  ^  +  i^  +  ^  +  to. 
Or  A  (cos.  x)  as  —  A  X  lia.  s  —  ^  cm.  x  +  j^  ain. «  + 

j-y-j  C0».  X  —  tEC. 

Example  17. — To  find  the  incteinent  of  tan.  x  (Btdius  unity). 
Pot  wsdxsAx,  a  constaat  quantity,  and  ^  '  t*"-  *• 

D„l,:.cbyG0C>^lc 
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Hien   d  y  =  V  sec*  x 

-J-  =  «)'  tan.  X  aec'  x 

^  =  -^  (2  tan."  X  sec.'  x  +  sec*  x) 

~  =  —  (tan.»  a*  sec.*  x  +  2  tan.  x  sec.*  x) 

■~|=s  —  (2  taa.^xBec*  x+  11  tan.*  x  Bec.'x  +  2sec.'«> 

Sec • 

Or  by  writing  1  +  tan,*  x  for  sec'  x,  we  have 
A  (tau.  .)  =  rfy  +  ^' +  |i  +  ji^  +  &c..= 
+   A  X  sec,'  X 
+  A  x^  tan,  I  sec."  x 
+  -T-  (1  +  3  tan.*  x)  sec.'  i 
+  -3— (2  +  3  tan.' x)  tan.  X  sec*  X 
+  ^  (2  +  16  tan.'  x  +  16  tan.«  x)  sec*  * 
+  ^  (17  +  60  tan.'x  +  45  t*n.«  x)  tan.  xBec'x 

&c 

Example  18. — To  find  the  increment  of  cot.x  (radius  uni^). 
Put  w  =  dx  =  Ax,  a  constant  quantity,  and  1/  =  cot.  x. 
Then  by  a  pi-ocesB  similar  to  that  used  in  example  1 7,  we  hare 
A  (cot.  x)  =  —  A  X  cosec*  x 

+  A  x°  cot.  X  cosec*  x 

1-  (1+3  cot."  x)  cosec*  x 

+  -^  (2  +  3  cot.*  j)  cot.  X  cosec*  x 

— -T^-(2  +  15  cot.*  X  +  15  cot.*  x)  cosec*  X 

+  ~  (17  +  60  cot.**  +  46  cot.'  x)  cot.  x  cosec.*x 

8tc 

Exfitttple  19. — To  find  the  increment  of  the  sec .  x  (radius  unitrV 
3j  example  17, 
A  (sec.  x)  B  A  X  tan.  x  sec.  x 

+  ^  (1  +2  tan.*  x)  sec  x 

+  -J-  (2  +  3  tan.*  x)  tan.  x  sec.  x 

+ 1^  (2  +  13  tan.*  x  +  12  tan.*  x)  see.  r 
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+  5^<28+  87t«n.«a:  +  60tan.*x)tan.xBec.« 
+  i-;~7j(28+  317tan.»x+  648  tan.*  i  +  360 
toD.*  x)  sec.  f 

&c 

Example  20. — Tofind  the-incrementofcosec. ^(radiusuiutyj.. 

By  example  17, 

A  (cosec.  r)  s  —  A  f  cot.  x  cosec.  x 

+  -J-  (1  +  2  cot.'  x)  cosec.  ac 

s-  (2  +  3  cot.'  x)  cot.  X  cosec.  x 

+  |-^  (2  +  13  cot.'  X  +  12  cot.*  x)  cosec.  * 

—  jVt  (28  +  87  cot.'  X  +  60  cot.*  i)  cot.  x 

cosec.  X 
+  g.^^  ^  (28  +  317  cot.'  X  +  648  cot.*  x  + 
360  cot.'  x)  cosec.  x 
Example  21 . — To  find  the  second  increment  of  log.  x. 
B,  ex».ple  11,  i  (log.  1)  =  I  -  1=^  +  -^  - -^.  +  tic. 

Where  tt»  =  dxs  Ax,  a  constant  quantity ;  put  z  =  A  (/  x) 
__          .,,   ,               Mf    ,   4ti*       i*»*       48.1      ew.^  ,    , 
Tlien  viiidt^  —  -^  +  -^ ^  +  —^ ^  +  8tc. 

6  «<     ^     4'  »•      T  ***•• 

^= • -   t  +8^- 


Therefore  A-  (log.  i)  =>:  -  -^  +  -^ -—  +  — ^j- 

__  +  tic. 

This  aeries  may  be  continued  at  pleasure,  as  the  coefficient* 
observe  the  following  law,  viz. 
2x1+3=6,3x6  +  4=19,4x19  +  5=81,  6x81+6=411,  &c. 

In  findii^  the  increments  of  examples  17,  18,  19,  20,  it  vn* 
necessary  to  use  the  differentials  of  the  powers  of  the  sines, 
cosines,  tangents,  secants,  8cc.  I  beg  Ifeare  to  insert  the  fbllov- 
ing  table  which  I  formed  for  similoLf  puiposea : 
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(I(sia.*x)  5=  n  coi.  *  ain,""'  xds 

rf(co8."  j:)  »  —  »  sin.  x  cob.  *"'  x  rf  *    . 

rf(Tera."ar)  =  «  sin. x  vers.""'  *dx 

4(coTetB.'7)  xc  —  n  COB.  xcoven.'~'x({r 

^  (tan."  x)  =  It  sec.»  x  tan.*~ '  x  rf  x 

d (cot."  x)  =  —  M  cOBcc*  X  cot."" 'x  dx 

d  (sec*  x)  =  n  tan.  x  .  sec*  x  d  x 

d  (cosec*  x)  =  —  II  cot.  X  coaec-'x  il  x 


Kever  having  seen  a  general  solntion  to  the  following  problem^ 
I  have  ventured  to  give  the  following,  and  will  tbaiu.  you  to 
wmex  it  to  the  foregoing. 

Problem. — To  find  the  Mth  increment  of  the  log.  x. 
FfOm  the  principles  of  inciementa,  we  have 
A  <log.  x)  =  log.  (  X  +  »)  —  log.  X 

=  log.(l+f)i-log.i  =  log.(l+=) 

A«  (log.  I)  =  log.  (I  +  2  «>)  -  log.  (I  +  i»)  -  log.  (I  +  ip)  + 
log. « 
s  log.  (I  +  2  <°)  -  3  log.  (X  +  B)  +  log.  a 
_log.(l+if)-21og.(l  +:) 

A*  (log.*)  =  /(*  +  3  »)  +  /(j:  +  »)  -2  /(<  +  2  ») 
-2(z+  2ii>)  +  2f(>H-  <ii)-'x 
=  I(x  +  3i«)-3<(x  +  2ii>)  +  3/(xH-u)-<i 

In  fike  manner  may  be  found  A*  (log.  x).  A*  (log.  x).  Sic 
Hen  by  induction  we  conclude  that 

A-(iog.  x)=;(i  +  i^) 

-n;(l  +  <i^) 

+  li;L:J};(i  +  !i^) 


11.9.4 
&C. 

w  s  A  c       .     . 
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J^tufle  22.— 1V>  And  the  increnent  of  the  log.  x. 
Per  tfaeOTem  A  (Ic^.  x)  ^  log.  (l  +  -\;  then  per  logtrithnw  ,A 

(k«'>  =  '»«•.('+ 9 -;-.-^  + jr.- ra+ ««• 

See  exunple  11. 
Ejmh^u  33 — ^To  find  the  second  increweot  of  the  log.  jr. 

PeitluoceaA'  (log.  i)  -  /  (l  +  ~-^)  +  I  (l  -  j^) 
B^/(l  +  -^)  _  ;.  1  +  -i-  -  I(-^J.  +  i  (^J. 

*«"  (•  -  7T-.)  -  '• '  -  IT-.-  +  (it-.)"  -  *  (it-.)- 
-  &c. 

(iSee  GentlemBn'B  Diary  for  1818.)  - 

The  young  algebraist  wiQ  observe  that  the  anawer  to  exampls 
1 1,  M  deteraiiDed  by  Taylor'a  theorem,  and  that  of  exMople  23, 
are  represented  by  Uw  saaie  Mriea.  ^t  the  aniwers  to  exam- 
slea  21  and  23  are  represeDted  by  uriea  which  are  veir  different 
from  each  othtt,  notwithstanding  both  we  correct,  and  their  Uw 


of  contimtttioQ  obrtoua. 


Oh  Urinary  and  other  Morbid  CoMretioa, 
By  William  Heaiy.  M.D.  F.R.S.  ftc* 

The  aoftlTBia  of  arioary  coocretions  is  a  aubject  of  cbemidd 
reseaich,  which  has  aJready  been  inTestigatcd  with  so  much 
ability  and  succesa,  that  it  can  now  be  expected  to  supply  little 
BHfe  tfian  a  few  scattered  Uucla  that  may  bare  escaped  the 
iadostry  of  foaaet  inqotfeia.  My  ezperimenta  indeed  wera  for 
the  moat  part  made  mote  tiian  12  years  ago ;  and  ssch  of  Ae 
mtdts  as  have  sot  already  appeared  in  an  inaticural  diseertation 
OB  the  aric  acid,  piinted  id  1M)7,  were  reaeTred,  as  I  there  isti- 
■Mted,  for  a  larger  aFork  ob  stone  and  gravel,  which  at  that  tise 
I  had  it  in  new  to  vndertaka.  This,  if  other  impedimeala  had 
Bot  occurred  to  its  execution,  is  now  conu>letely  superseded  by 
aa  cxeettent  '•  Eaaay  an  the  Chesio^  Histoiy  and  Medical 
Treaitntent  of  Urinary  Calcob,"  lately  pabhshed  by  Dr.  Marovt. 
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One  effect  of  the  delayed  fulfilment  of  my  purpose  has  been  that 
1  have  been  anticipated  by  other  writers  as  tcj  several  of  the  facta 
that  had  occurred  to  me.  Some  of  these,  however,  ttmayBtill 
be  proper  tO'  state  in  general  terms,  as  they  furnish  additional 
evidence  on  points  that  have  been  the  subjects  of  differences  of 
opinion. 

The  urinary  concretions  from  the  bladder,  which  I  have 
examined  experimentally,  amount  in  all  to  187.  Of  these,  34 
were  extracted  by  the  late  Mr,  Ingham,  of  Newcastte-upOD- 
Tyne ;  36  by  the  late  Mr.  White,  of  Manchester ;  25  by  Mr. 
Hey,  of  Leeds ;  23,  partly  by  the  late  Mr.  Gibson,  and  partly  by 
Mr.  Ainsworth,  both  of  i his  town;  and  the  remaining  70  have 
been  given  to  me  by  sui^cal  practitioners  in  this  place,*  and  ia 
¥arious  parts  of  the  kingdom,  with  the  obliging  view  of  facilitating 
my  inquiries.  The  number  of  the  different  varieties  of  calculi  ia 
diese.  several  collections  is  slated  in  the  following  table,  which 
exhibits  ihem  in  a  sort  of  natural  order,  differing  from  the 
chemical  airangement,  which  I  have  proposed  in  another  place, 
and  which  I  stul  prefer  for  most  of  the  purposes  of  classificttioQ. 

Table  I. 

Showing   the  Number  of  each   Variettf   of  Calculus  in  teveral 
,  different  Collectioiu, 
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From  the  preceding  table,  I  have  calculated  the  following, 
exhibiting  the  proportion  which  each  kind  of  concretion  bean  to 
the  whole  number  in  tlie  different  collections.  For  example,  in 
Mr.  Ingham's  collection,  the  calculi  consisting  chiefly  of  uric 
acid  are  to  the  whole  number  as  one  to  one  and  two-tenths ;  in 
Mr.  White's  as  one  to  .one  and  eighl-tenths,  the  second  decimal 
figure  bemg  omitted  throughout  as  unnecessarily  minute. 

•  Exprclally  hj  moil  of  (he  Ulr  not  preveni  nrKram  nfthc  Maochnlcf  Inflrai- 
aryt  aoiKaMr.  HanHHir,  nne  of  Ibr  Mryroiuorihiil  cDarfli,  1  am  Indrbtrd  fur 
di*idiii|[  ihe  calculi  bj  a  law,  wlihout  which  diTitlun,  collccliont  of  nrlBujcoB. 
cmlWH  can  afford  no  mcThI  Inrurnaliiio. 
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Table  II. 


Showing  the  Proportion  of  each  Variety  of  Calculus  to  the  wkolt 
Number  in  the  different  Collections, 
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The  greater  proportion  of  uric  acid  calculi  in  Mr.  White's  col- 
lection than  in  that  of  Mr.  Gibsoo  and  Mr.  Aiasworth  may,  on 
first  view,  appear  extraordinary,  as  those  three  gentlemen  all 
practised  surgery  in  the  same  town.  It  will  be  found,  however, 
in  the  Joint  collection  of  the  two  latter,  to  be  compensated  by  a 
much  greater  number  of  that  variety  of  alternating  calculus 
which  la  composed  of  uric  acid  and  the  phosphates  m  distinct 
layers.  It  may  be  remarked  also  that  the  greater  number  of 
Mr.  White's  operations  were  performed  at  a  very  remote  period 
of  time,  when  little  interruption  was  given  to  the  natural  progress 
of  the  disease  b^  the  use  of  alkaline  medicines,  and  that  his 
patients  were  chiefly  from  a  distance.  Of  late  years,  in  conse- 
quence of  the  increase  of  pubHc  hospitals  in  the  adjoining  coun- 
ties, cases  requiring  lithotomy  occur  comparatively  very  seldom 
at  the  Manchester  Infirmary ;  and  the  tovrn,  and  district  im- 
mediately surrounding  it,  may  be  considered  as  remarkably 
unproductive  of  stone  patients,  though  cases  of  gravel  occur,  lo 
far  as  I  have  the  means  of  judging,  as  frequently  as  in  other 
remote  districts.* 

In  the  collection  of  Mr.  Ingham,  of  Newcastle,  the  proportion 
of  calculi  composed  entirely  of  the  earthy  phoBphat«B  is  im- 
csually  small,  but  is  compensated  by  the  nuinher  of  concretions 
in  which  the  phosphates  alternate  with  uric  acid.  On  the  wholt 
indeed  there  is  a  remarkable  uniformity  in  the  composition  of 

«  It  !•  a  vtclt  BKcrl&iDcd  fact,  and  oik  which  (hosld  gitc  enconragemnil  t* 
perwDi  Ubonring  undrr  graiFl,  Ibat  tbli  dlirau  ocean  very  frcqacDlly  wllhoit 
descncraling  into  itone  |  and  Ihal  il  ii  evrn  rndrtaic  In  dlilrlctt  where  (he  ilone  h 
>  *rr;  rare  diie-ie.— (Sire  fieverwjic  de  Cklca1<<,  f.  18.  CuklQB  it  lilUui, 
p.  1 18,  aad  UebeidcD  Cbuociii.  p.  78>)  ^ 
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calculi  generated  in  dUtricts  very  remote  from  each  other — a 
fiict  which  proves  that  the  causes  rendering  the  stone  endemic 
IQ  certain  countrieB  net,  not  as  was  once  imagined  in  supplying 
Erectly  the  material  of  which  the  concretions  are  composed,  bot 
in  inducing  a  constitutioaal  tendency  to  the  disease. 

It  was  the  opinion  of  some  of  the  older  writers,  that  all  calciw 
Ions  concretions  (with  the  exception  of  such  as  are  formed  oa 
extraneous  substances  accidentally  introduced  into  the  bladder) 
do  in  fact  originate  in  the  kidneys,  and  descending  through  ths 
oreters,  mere^  acquire  an  increase  in  the  bladder  by  attracting 
siriid  matter  nom  the  urine.  To  tfaig  opioion,  which  Feroeliua 
especially  has  ably  supported,*  it  has  Men  objected  that  stone 
in  the  b^der  is  in  many  instances  not  preceded  by  any  pain  ia 
the  region  of  the  kidneys,  or  by  the  Bymptoms  that  denote  the 
'  descent  of  a  stone  through  the  ureter .'t'  It  is  perfectly  conceir- 
attle,  however,  that  a  BmiiU  calculus  may  fina  its  way  from  tha 
ludneys  to  the  bladder  without  exciting  pain  in  its  passage.  The 
tninion  of  Femelius,  and  of  others  who  agree  with  him,  I  find 
also  to  be  confirmed  by  the  appearance  of  almost  all  the  calculi 
which  I  have  ever  examined,  after  having  been  divided  by  the 
tfiyf ;  for,  except  in  very  few  instances,  a  centra!  nucleus  may  be 
distinctly  seen,  sufBciently  BmaB  to  have  descended  to  the 
Uadder  through  one  of  the  ureters,  even  when  that  passage  has 
not  been  dilated  beyond  its  natural  diameter.  The  atone,  there- 
fhre,  ia  to  be  considered,  essentially  and  in  its  origin,  as  a 
disease  of  the  ludneys.  Its  increase  in  the  bladder  may  he  occa- 
noned  either  by  exposure  to  urine  containing  an  excess  uf  the 
■ame  ingredient  as  that  composing  the  nucleus,  in  which  case  it 
viU  be  of  uniform,  composition  throughout;  or  if  the  substance 
composing  the  nucleus  should,  either  by  a  spontaneous  change 
^  the  action  of  the  kidneys,  or  by  the  effect  of  medicines,  he 
Kcreted  in  less  Uian  natural  proportion,  the  concretion  will  then, 
like  any  other  extraneous  body  lodged  in  the  bladder,  acquire  a 
coveting  of  the  earthy  phosphates. 

.  Under  this  view  of  tne  subject,  it  becomes  highly  important 
to  ascertain  of  wlut  ingredient  the  nuclei  of  urinary  calculi  are, 
for  the  most  part,  constituted,  since  it  is  in  the  tendency  of  the 
kidney  to  generate  this  ingredient  that  the  primary  cause  of  the 
disease  must  consist.  Of  the  187  calculi  which  I  have  examined, 
17  have  been  formed  round  nuclei  composed  chiefly  of  oxalate 
of  lime ;  3  ronnd  nuclei  of  cystic  oxide ;  4  round  nuclei  of  the 
earthy  phosphates ;  2  round  extraneous  substances ;  and  in 
three,  the  place  of  the  nucleus  is  supplied  by  a  small  cavi^, 
occasiooed  probably  by  the  shrinking  of  some  animal  matter, 
round  which  the  ingredients  of  the  fusible  calculus  had  been 
deposited.}:    The  remainder,  amounting  to  168,  have  a  central 

•  PrnrlliOpenmi.SII.  Mlo.  t  Bf*rr»jk  dc  Caliila,  p.  69. 

.  t  Ran  iMt  thawR,  byBrilrrcl  raprrlmrBl,  llwi  |iiii  iruijr  furm  ibcnuclcMuf  aa 
■Hurj  coDcrcliaB.'-^SM  DcMjri  de  Calcula  Rcnwa,  Ac.  p.  14.) 
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Bodetn  composed  chiefly  of  uric  acid.  It  appean  then  tbat  in 
a  very  great  majority  of  cases,  the  disposiuon  to  secrete  m 
excess  of  nric  acid  has  been  the  eesendal  cause  of  the  formaUon 
of  stone ;  and  it  becomes  important  to  inquire  what  are  the  cir- 
enmstances  that  contribute  to  its  excessive  prodaction,  and  by 
wimt  [rfan  of  diet  and  medicine  the  tendency  to  its  too  great 
Mcretnui  by  the  Iddneys  may  best  be  counteracted  or  removed. 
This  inquiry,  however,  is  not  within  the  scope  of  the  present 
•may,  which  is  limited  to  the  chemical  composition  of  the  con- 
eretions  when  actually  formed. 

0/  Uric  Add  Concntiom. 
It  has  never  yet  occurred  to  me  to  examine  a  calculus  com* 
posed  of  tii\a  acid  in  a  state  of  absolute  purity.  Of  the  concre- 
tions which  i  have  classed  under  this  head,  a  considerable 
number,  after  the  action  of  pure  potash,  have  left  an  insoluble 
residue  of  the  earthy  phosphates  ;  and  from  the  solution  ofl^ose 
even,  which  have  entirely  dissolved  in  that  menstruum,  1  have 
in  no  case  been  able  to  recover  by  the  addition  of  acids,  a  quaiL- 
ti^oforic  acid  equivalent  to  the  wei^t  of  the  calculus  dissolved. 
He  utmost  Uiat  I  have  ever  obtained  has  been  92  parts  from 
100  of  an  uric  concretion.  On  this  subject,  therefore,  my  expe- 
rience entirely  agrees  with  that  of  Mr,  Brande.*  The  lou 
doubtless  arises  from  the  decomposition  of  animal  matter  by  the 
■Ik^.  This,  aa  I  have  stated  in  my  Thesis,-  is  partly  urea, 
which  I  found  may  be  separated  by  digesting  the  powdered 
Calculns  in  alcohol,  and  evaporating  the  solntion.t  It  is  not, 
kowever,  to  urea  that  the  colour  of  uric  acid  calculi  is  to  be 
ascribed,  but  rather  to  the  other  substances  which  in  urine  gene* 
Tallv  accompany  it ;  for  it  has  been  shown  by  Professor  Berzelias 
aoo  by  Dr.  Prout  that  pure  urea  is  destitute  of  colour.  In  one 
instance  only  I  have  observed  a  vesical  calculus  composed 
chiefly  of  nnc  acid,  to  be  of  the  whiteness  of  chalk ;  and  from 
this  toe  action  of  alcohol  did  not  extract  any  portion  of  urea. 
Gelatine  I  have  never  been  able  to  discover,  by  applying  iti 
•ppropriate  test  to  water  which  had  been  digested  in  the  pow- 
dered calculus ;  bnt  the  presence  of  albuminous  matter  appears 
to  me  to  be  indicated  by  li^t  flocculi,  which  sometimes  float 
ever  the  uric  acid,  when  precipitated  by  acids  from  its  solution 
n  alkali.  It  is  probable,  however,  that  the  characteristic  ingre- 
dient of  urinary  calculi  does  not  necessarily  require  a  cement  to 
bind  it  together,  but  that  the  aggregative  attraction  of  its  par- 
ticles is  sufficient  to  unite  them  into  a  compact  mass.  AH 
cnratire  plans,  therefore,  which  have  in  view  the  removal  of « 
cementing  ingredient  (the  mode  in  which  Haller  and  Hartley 
explained  the  action  of  dkaline  solvents)  appear  to  me  to  m 
without  probable  grouods  of  Buccess. 
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Urate  of  aipmonia,  I  believe  with  Mr.  Brande,  has  been  erro- 
neously set  dowD  by  Fourcroy  and  Vauquelin  as  an  ingredient  of 
urinary  calculi.  At  least  I  hare  never  found  any  indications  of 
its  presence  in  calculi  which  had  been  previouiily  subjected  to 
the  successive  action  of  alcohol  and  of  acetic  acid ;  menstrua, 
which  would  remove  urea  and  the  ammoniaco-magnesian  phos- 
phate, but  would  not,  in  the  quantities  employed,  have  separated 
urate  of  ammonia. 

Several  opportunities  have  been  thrown  in  my  way  of  examin- 
ing urinary  calculi,  extracted  from  persona  who  had  been  long, 
under  a  course  of  caustic  alkaline  hxivia.  In  one  of  these 
(No.  13  of  Mr.  Ingham's  collection)  the  outer  surface  of  the 
calculus  might,  on  first  view,  have  been  supposed  to  have  beea 
eroded  ;  but  a  closer  examination  satisfied  me  that  the  appear- 
ance was  oi/ing,  not  to  the  solution  of  the  uric  acid,  of  which 
the  concretion  chiefly  consists,  but  to  an  irregular  deposit  of  the 
earthy  phosphates,  occasioaed  probably  by  the  medicine.  Ano- 
tiier  calculus  in  the  same  collection  (No.  15}  taken  from  a 
person  who  had  long  been  using  Ferry's  solvent,  was  so  brittle, 
that  on  attempting  to  divide  it  by  the  saw,  it  separated  into  con- 
centric coats,  composed  of  uric  acid  with  a  large  proportion  of 
the  earthy  phosphates.  The  third  is  a  fusible  calculus,  now  ta 
my  possession,  of  remarkable  whiteness  and  compactness,  and 
conteining  no  appreciable  portion  of  uric  acid.  In  a  fourth 
instance,  a  calculus,  put  into  my  hands  by  Dr.  Brown,  of  Glas- 
gow, which  had  been  taken  from  a  person  after  so  free  an  use  of 
alkaline  medicines  as  to  haveinjured  his  general  health,  con- 
sisted chieSy  of  the  triple  phosphate  of  ammonia  and  magnesia. 
It  was  so  brittle  that  it  broke  almost  into  powder  under  the 
forceps,  and  was,  therefore,  extracted  by  the  scoop.  These, 
cases,  and  others  of  the  same  kind,  which  I  think  it  unnecessary 
to  mention,  tend  to  discourage  all  attempts  to  dissolve  a  stone 
supposed  to  consist  of  uric  acid,  after  it  has  attained  consider- 
able size  in  the  bladder;  all  that  can  be  effected  under  such 
circumtitances  by  alkaline  medicines  appears,  as  Mr.  Brande  has 
remarked,*  to  be  the  precipitating  upon  it  a  coating  of  the 
earthy  phosphates  from  (he  urine,  a  soit  of  concretion  which,  as 
has  been  observed  by  various  practical  writers,  increases  much, 
more  rapidly  than  that  consisting  of  uric  acid  only.  The  same 
unfavourable  iaference  may  be  drawn  also  from  the  dissectiona 
of  those  persons  in  whom  a  stone  has  been  supposed  to  be  dis- 
solved by  alkaline  medicines ;  forin  these  instances  it  has  been, 
found  either  encysted  or  placed  out  of  the  reach  of  the  soimd  by 
an  enlargement  of  the  prostrate  gland.  The  former  source  of 
fallacy  was  shown  to  have  existed  even  in  one  of  the  cases  which, 
procured  to  Mrs.  Stevens  the  parliamentary  reward  of  5000/, ;  -^ 
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and  examples  of  the  latter  kind  have  been  related  by  Dr.  Heber- 
den  and  Sir  Everard  Home. 

Two  instances  have  fuUen  withia  my  knowledge,  in  which 
persons  have  voided  quantitiea  of  uric  acid  with  the  urine,  far 
exceeding  any  thing  that  I  can  find  upon  record.  In  the  first, 
which  was  mentioned  to  me  by  Professor  Monro,  of  Edinburgh, 
every  pint  of  the  urine  voided  hy  a  man  about  40  years  of  age, 
who  laboured  under  symptoma  of  gravel,  deposited  about  two 
ounces  of  a  brick-coloured  sediment,  which  I  found  on  examina- 
tion to  be  chiefly  uric  acid  with  a  very  small  relative  proportion 
of  the  earthy  phosphates.  In  another  instance,  a  lady  of  middle 
age,  who  was  subject  to  gravel,  was  in  the  habit,  when  warned  of 
ita  approach  by  the  usual  symptoms,  of  having  recourse  to  a 
medicine,  the  composition  of  which  is  kept  secret,  but  which 
appears  to  me  to  be  nothing  more  than  spirit  of  turpentine 
coloured  by  a  little  petroleum,  with  the  addition  of  a  portion  of 
tincture  of  opium.  The  uniform  effect  of  this  medicine  was  the 
discharge  of  a  sandy  substance  in  such  quantity  that  more  than 
four  ounces  were  sometimes  voided  within  the  space  of  two  or 
three  days.  It  was  composed  chiefly  of  uric  acid,  with  a  small 
)iroportion  of  urea  and  of  the  earthy  phosphates.  I  have  since 
Jcnown  another  instance  in  which  the  same  medicinehas  produced 
a  similar  effect,  though  not  to  an  equal  extent,  probably  by  acting 
as  a  stimulant  to  the  kidneys,  and  clearing  them  by  the  increased 
flow  of  urine  which  it  excites  of  the  sand  that  had  been  depo- 
sited in  the  tubuli  uriniferi  and  pelves  of  those  organs. 

Calculi  composed  chiefly  of  the  Earthy  Phosphates. 
The  pure  phosphate  of  lime,  or  bone  earth  calculus,  I  have  not 
been  able  to  recognize  in  any  of  the  collections  of  calculi  which 
I  have  examined,  though  assisted  by  a  recollection  sufli- 
ciently  distinct  of  one  which  was  shown  to  me  some  years 
aso  by  Dr.  Wollaston  ;  nor  have  I  ever  found  the  triple  phos- 
phate of  ammonia  and  magnesia  composing,  in  a  pure  state,  an 
entire  calculus,  though  in  Mr.  White's  collection  there  is  one 
co&taining  more  than  90  per  cent,  of  that  salt.  From  this  pro- 
portion I  nave  found  it  in  a  variety  of  others,  down  to  20  and 
even  10  per  cent.  With  phosphate  of  lime,  in  proportions  which 
seem  to  have  a  considerable  range,  it  constitutes  the  fusible 
calculus,  anil  this  mixture  forms  the  principal  ingredient  of 
calculi  that  have  concreted  round  foreign  substances.  A  calculus 
in  Mr.  White's  collection,  the  nucleus  of  which  is  a  bougie  that 
had  slipped  into  the  bladder,  is  composed  of 

Phosphate  of  lime 20 

Ammoniaco>magn.  phosph 60 

Uric  acid ,, 10 

Animal  matter 10 
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In  four  iDstanceB  only  out  of  187,  the  calculus  hiu  been  com- 
postsd  througiiout  of  the  earthy  phosphates ;  and  in  these  I  hare 
not  been  able  to  discover  a  nucleus  of  any  other  subetance.  I 
consider  the  fact,  therefore, asBufiicientlyestabhtihed,  that  in  eoins 
instances,  though  comparatively  very  feWj  a  tendency  to  secrete  the 
earthy  phosphates  in  excess  is  a  cause  of  the  formation  of  stooe, 
first  probably  in  the  kidneys,  and  subsequently  in  the  bladder. 
This  tendency  indeed,  as  is  well  known,  gometimee  manifest* 
itsttf  by  the  discharge  of  urinary  gravel,  con&istiug  of  the  triple 
phosphate  either  alone  or  in  conjunction  with  phosphate  of  lime. 

Several  years  ago,  tlie  Rev.  Mr.  R.  of  Cheadle,  in  Sta£brd- 
shire,  consulted  me  respecting  a  train  of  very  dititressingByau^ 
tonis,  Rome  of  which  evidently  denoted  considerable  disease  in 
the  kidneys.  His  urine,  which  at  some  titnes  was*  perfectly 
fimpid,  was  at  otliers  loaded  witli  a  white  substance,  which  gave 
it,  when  tirst  voided,  the  opacity  of  milk.  On  standing,  a 
copious  deposit  took  place,  a  portion  of  which  was  sent  to  me 
for  examination.  It  was  perfectly  white,  and  so  impalpable  aa  to 
resemble  a  chemical  precipitate.  On  analysis,  it  proved  to  con- 
sist of  nearly  equal  paits  of  the  triple  phosphate  and  phosphate 
of  lime.  The  discharge  of  this  powder  was  always  preceded  by 
violent  attacks  of  sickness  and  vomiting,  and  its  quantity  was 
invariably  increased  whenever  he  took  soda  water  or  any  other 
alkaline  medicine.  Beside  the  affection  of  the  kidneys,  there 
appeared  to  me  to  exist  important  disease  of  the  chylopoietio 
viscera,  and  to  this  I  ascribe  his  death,  which  took  place  a  few 
montlis  afterwards.  In  this  case  it  was  remarkable  that  the 
weight  of  the  body  was  reduced  from  183  to  100  pounds  at 
rather  an  early  stage  of  the  dii>Ciifie,  without  a  corresponding 
degree  of  muscular  emaciation,  owing  obviously  to  the  imperfect 
nutrition  of  the  bones,  in  consequence  of  the  waste  of  the  phos- 
phate of  lime  through  the  urinary  passages. 

Mulberry  Calculus. 
In  calculi  of  this  description  I  have  always  found,  with  Dr. 
Wollaston  and  Mr.  Grande,  an  admixture  of  other  substancea 
with  the  oxalate  of  lime,  which  is  to  be  considered  as  their 
characteristic  in^dicnt.  One  of  the  best  marked  specimeoa  I 
have  ever  seen  of  the  rough  kind  afforded,  from  10  gr.  y-3  gr.of 
carbonate  of  lime,  equivalent  to  nearly  ii'ii  of  oxalate,  1  gr.  of 
uric  acid,  0-3  gr.  of  phosphate  of  lioic,  and  a  quantity  of  daik- 
coloured  flocculi  of  animal  matter,  which  did  not  descend  aloi^ 
with  the  uric  acid,  when  the  latter  was  precipitated  from  its  alka- 
line solution.  ITicse  floccuh  were  soluble  again  in  pure  potash, 
hut  not  in  alcohol  oi'  in  dilute  acids.  The  colouring  ingredient 
of  this  variety  of  calculus  is  communicated  both  to  caustic  alka- 
lies and  to  concentrated  muriatic  acid,  the  latterof  which  becomes 
tinged,  like  a  str:iag  infusion  of  roasted  coflee.  On  diluting  the 
solution,  part  of  the  oxalate  of  limo  is  deposited,  but  the  colour- 
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iDg  matter  remains  dissolved.  It  is  probably  derived  originally 
from  effused  blood,  for  the  smooth  variety  of  calculus  which  con> 
gists  chiefly  of  oxalate  of  lime,  is  not  distinguished  hy  this  dark 
•hade  of  colour. 

Cystic  Oxide  Calculi. 

By  meBiis  of  Dr.  Wollaston's  clear  description  of  this  rare 

variety  of  calculua,  I  have  recognised  two  specimeos  of  it  in  my 

own  cc^ction,  but  with  the  histories  of  both  I  am  wholly  unao 

Siainted.  They  h^ve  obviously  been  extracted  fram  the  bladder; 
e  one,  when  entire,  weighing  660  gr.  and  the  other  334.  Ib 
each,  the  iracleua  is  the  same  substaiice  as  the  rest  of  tJie  con- 
cretion ;  and  in  a  third  specimen,  also  in  my  possession,  a  verf 
small  spherule  of  cystic  oxide  (brms  the  nucleus  of  a  moderately 
■Bed  calculus,  the  rest  of  which  consists  of  uric  acid.  This  oxide 
t^>eara,  therefore,  as  Dr.  Marcet  has  property  remarked,  to  be  itk 
reality  the  production  of  the  kidneys,  ana  not,  as  its  name  would 
import,  to  originate  in  the  bladder. 

Calculi,  the  Ingredients  of  which  are  disposed  in  alternate  Layer*, 
Of  these  I  have  little  more  to  observe  than  will  be  su^ested 
by  inspecting  the  first  table ;  viz.  that  calculi  composed  otlayen 
M  uric  acid  and  the  earthy  phosphates  are,  in  the  coUectiona 
iriiich  I  have  examined,  the  most  frequent  variety  of  the  alteiv 
a^ng  Jtind ;  next  follow  those  of  oxalate  of  lime  and  the  pho»> 
phates  ;  then  concretions  of  oxalate  of  hme  alternating  with  uric 
acid ;  and  lastly,  those  occur  most  seldom  in  which  the  thre* 
substances  just  mentioned  alternate  together.  I  have  not  mefc 
with  an  instance  of  a  calculus  containing  four  ingredients  im 
distinct  layers ;  and  it  appears,  from  the  testimony  of  othevs^ 
dutt  8U«h  examples  are  extremely  uncommon. 

Foreign  Substances  voided  in  the  Urine, 
I  have  rdi^d,  in  a  periodicttl  medical  joumid,*  the  case  of 
•D  eldeily  gentlemut,  who  discharged  in  his  urine  the  lame  oC 
an  insect,  which,  when  first  voided,  were  siive  and  vivacious 
and  so  &r  as  coHld  be  made  out.  by  an  eminent  naturalist^ 
belonged  to  some  species  of  the  ooleopterous  order.  In  this 
case,  though  the  patient  would  not  consent  to  be  sounded,  there 
was  doubUess  a  stone  in  the  bladder,  and,  as  appeared  to  me, 
axtenaive  disease  of  the  bladder  itself  and  of  the  prostate  gland; 
but  no  examination  I  believe  was  made  after  his  death,  which 
vas  occasioned  suddenly  by  a  fit  of  apoplexy. 

I  have  lately  been  made  acquainted,  by  a  gentleman  of  middle 
age,  with  a  singular  discharge  which  he  frequently  observes  in 
bis  mine,  of  a  considerable  number  of  short  hairs.  Besides  that 
ba  is  above  all  suspicion  of  being  deceived  himself,  or  deceiviag 
odiers,  I  have  satisfled  myself,  by  the  most  careful  investigatioa. 
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diBt  they  bare  their  origin  from  the  inner  surfoce  ofthebUdder, 
or  from  some  of  the  urinary  passages.*  Hiey  are  of  varioas 
lengths,  from  one-tenth  of  an  inch  to  an  inch,  and  now  come 
away  without  giving  him  any  uneasiness,  though  he  haa  at  times 
suffered  pain  from  me  discharge  of  gravel  of  the  uric  acid  kind. 
On  one  occasion,  the  hairs  which  were  voided  had  acquired^ 
before  their  discharge,  a  distinct  coating  of  uric  acid.     The 

rptoms  having  at  one  time  excited  suspicion  of  a  stricture  of 
urethra,  a  bougie  was  twice  introduced  without  giving  him 
psin ;  nor  was  ita  use  followed  by  an^  increase  of  the  number  of 
liairs  that  were  voided,  which  might  perhaps  have  been  expected, 
if  they  had  grown  from  the  membrane  of  the  urethra.* 

Of  Morbid  Concretiomfrom  other  Parts  of  the  Body. 
Pulmonary  Concretions. — A  pulmonary  calculus,  expectorated 
■ereral  years  ago  by  a  patient  of  the  late  Dr.  Ferriar,  was 
found  to  be  chiefly  composed  of  phosphate  of  lime,  with  a  veiy 
minute  proportion  of  carbonate.  SucD  also  has  been  the  con- 
position  of  other  specimens,  given  to  me  by  Dr.  Baron,  of 
Gloucester^  but  a  remarkably  large  one  in  the  possession  of 
Mr.  Ainsworth,  which  weighed,  when  entire,  51  gr.  and  exhi- 
bited a  complete  cast  of  one  of  the  bronchial  cells,  is  principally 
composed  of  the  triple  phosphate,  with  a  very  small  relative 
proportion  of  phosphate  of  lime,  and  a  mere  trace  of  carbonate. 
Some  concretions  taken  from  the  lungs  by  the  late  Mr.  Allan 
Bums,  of  Glasgow,  have  their  earthy  part  composed  of  about 
■one-fifth  of  the  triple  phosphate,  and  four-fiflhs  of  phosphate  of 
lime,  with  a  minute  proportion  of  the  carbonate  of  that  earth. 
The  subject  from  whom  tnese  concretions  were  taken  afler  death, 
I  was  informed  by  Mr.  Bums,  was  a  female  about  15  years  old, 
who,  though  affected  with  violent  cough,  had  never  expectorated 
any  calculous  matter.  The  spine  in  this  case  was  so  much 
incurvated  that,  towards  the  close  of  life,  the  face  approached 
nearer  to  a  horizontal  than  to  a  perpendicular  line.  The  sub- 
stance of  the  lungs  when  grasped  was  felt  to  be  full  of  hard  knots, 
irom  the  size  of  a  pea  to  that  of  a  hazel  nut ;  and  a  concretion, 
about  the  size  of  a  lai^  mujket-ball,  was  found  firmly  impacted 
in  the  left  branch  of  the  trachea,  near  to  its  origin.     By  a  care- 

*  WlicD  eiuiined  cheminll;  thew  fibm  do  not  apprar  la  dlfer  from  codidod 
%alr)  but  it  hu  bwp  ahwrtrd  by  Dr.  WollailoD,  that  Itaey  difftr  In  lome  rnpecli. 
la  Ihpir  nacbantcMl  tetturr,  aincc  Ihry  bavc  not  Ihal  tligiil  roughneu  in  nncdircc. 
tlon  of  Ihe  lurrace  on  which  IliefeUIng  prapert;  of  cnminaii  hair  of  tVFry  kin< 
drptndf.  Thii  properly  of  hair  ii  nintt  dtitinctly  ihnwD  by  prrulDE  it  hct««eii 
■be  fliigcrr,  and  al  ihc  tame  (ImeilldiDg  ibe  Ongcn  upon  each  olher  in  thedlreclloii 
•f  Hiebnir,  irhjcb  •ill  by  lb ii  motion  bcteen  to  irSTri  rnrirard  •ilh  iu  root  fore- 
MMI.  The  flager  whicb  mote  from  Ibe  root  ilidri  frwly  bIook  Ihe  bair,  while 
tbei>ibrrflp,(rritprerei]lcd  fram  iliding  in  the  oppmile  direction  bj  a  irgne  at 
ToaKhneu  (wbicta  li  Ihui  leulble  (hough  notin  any  iray  tliiblr)  bot  io  iu  tarn  Ibla 

Jtigfr  ^lio  will  moTC  rrom  the  root  while  lh«  hair  now  mU  afalmi  the  opparile 
Bier.     Ii  boi  alio  !ireo  remarkrd  by  Dr.  Wollailun,  that  cflmmoa  bain  are  Mt 

VtnUf  'nl/ular,  M  bai  ffflM  bccDftiKntd,  bat  thut  (hne  flbrn  rtslly  bfcm. 
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ful  examinatioD  of  the  concretions  in  the  substance  of  the  lungs, 
Mr.  Burns  ascertained  that  each  was  lodged  in  a  bronchial  cell, 
and  was  enveloped  in  a  distinct  capsule,  which  admitted  of 
being  readilr  separated  from  the  membrane  of  the  air  cell. 
Indeed  in  all  concretions  discovered  in  the  sofl  parts  of  the  body, 
Mr.  Burns  informed  me  that  he  has  uniformly  found  a  peculiar 
substance  containing  the  solid  substance,  and  over  this  another 
sheath  of  dense  membrane.  The  inner  covering  he  supposed  to 
belong  essentially  to  the  concretion,  and  the  outer  one  to  be 
formed  in  consequence  of  the  irritation  caused  by  the  presence 
of  an  extraneous  body. 

Calculi  from  the  Spleen. — For  the  opportunity  of  examining 
these,  I  was  indebted  to  the  same  zecuous  and  able  anatomist. 
Iliey  were  of  small  size,  shaped  like  a  pear,  of  a  yellow ish'-wbitft 
colour,  and  were  composed  of  bone  earth,  without  any  portioo. 
of  the  triple  phosphate. 

Small  Cr^itaU  formed  on  the  Surface  of  a  cancerous  Prepara- 
tion, kept  in  Spirit  of  Turpentine. — These  also  1  received  from 
Mr.  Bums ;  and  though  not  strictly  belonging  to  the  class  of 
morbid  concretions,  I  mention  them  here  on  account  of  their 
singular  composition.  They  are  in  very  minute  parallelopipe- 
dons,  are  fusible  when  placed  on  a  piece  of  iron  heated  below 
redness,  and  evaporate  in  an  aromatic  smoke.  They  are  very 
sparingly  soluble  in  water,  but  more  so  in  alcohol ;  and  the  latter 
solution,  when  concentrated,  reddens  litmus  paper.  They  agree> 
therefore,  in  their  properties  with  the  campnoric  acid,  and  fur- 
nish an  instance  of  the  productJon  of  that  acid  under  circum- 
stances not  before  observed.  Whether  they  had  passed  through 
tile  intermediate  state  of  camphor,  which,  by  well  known 
treatment,  may  be  obtained  from  spirit  of  turpentine,  it  is  now- 
impossible  to  ascertain.  Mr.  Burns,  however,  assured  me  that 
they  may  not  unfrequeotly  be  seen  on  preparations  kept  in  that 
fluid ;  but  never,  except  when  the  parts  have  been  imperfectly 
dried  before  being  immersed  in  it.  It  is  probable,  therefore, 
that  they  may  be  found  under  similar  circumstances  in  other 
anatomical  collections. 
Z>K.  IS,  )813. 


Article  V. 

Memoir  on  Suiphuric  Ether.*     By  John  DaltoQ. 

In  my  essi^  on  the  force  of  steam,  read  before  the  Society  m 
1S01,  and  published  in  the  flfUi  volume  of  theMemoiiSjIstated 
tome  experiments  on  the  force  of  vapour  from  sulii^iuic  ether^ 
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at  different  teiuperatures,  as  exhibited  in  a  Terricelliao  vacuum^ 
abo  the  force  ot  the  saiue  when  admitttd  into  a  limited  portion 
of  air'.  From  these  experiments,  as  well  as  from  corresponding 
ones  made  with  water,  alcohol,  and  other  fluids,  I  waa  led  to 
adopt  the  important  conclusion,  that  steam  acquires  the  same 
force  in  air  as  in  a  vacuum,  tind  that  it  ought  to  be  considered 
the  same  independent  fluid  in  both  cases..  Consequently  if  ^ 
idenote  the  pressure  of  any  given  volume  of  air  (1),  andy  denote 
ttie  pressure  of  steam  of  a  given  temperature,  such  steam  being 
admitted  to  the  air,  the  volume  of  both  in  due  time  becom» 

r-f 

This  theorem  is  most  beautifully  illustrated  by  sulphuric 
ether.  Let  a  common  barometer  have  a  drop  of  ether  let  up  into 
tile  vacuum;  it  will  instantly  depress  the  mercury  several 
inches,  more  or  less  according  to  the  temperature,     buppose  it 

were  10  inches,  the  barometer  being 30  ;  then— £— ,  =  1-5;  that 

as,  if  ether  be  passed  up  into  air  under  those  circumstances,  it 
will  in  due  time  increase  the  volume  of  air  50  per  cent. 

For  six  years  after  this  I  waa  occasionally  engaged  in  the  fur- 
ther investigation  of  the  nature  and  properties  ot  ether,  in  whicb 
several  additional  facts,  and  some  corrections  of  those  antece- 
dently announced,  occurred.  Ihe  combustioD  of  ether  was 
effected  in  various  ways,  as  well  as  its  analysis,  by  heat  and  hy 
electricity. 

During  all  this  time  I  procured  my  ether  in  small  quantities  at 
a  time,  and  of  various  druggists,  as  suited  my  convenience. 
Once  or  twice  I  ascertained  the  specific  gravity  of  the  article  to 
be  at  or  near  0*76;  and  E  never  found  reason  to  suspect  there 
was  much  difTeience  in  the  epeciinens.  Occasionally  wbea 
ffreat  part  of  the  elher  ivas  evaporated  by  time  and  neglect,  X 
^>and  a  few  drops  at  the  bottom  of  the  phial,  which  did  not 
possess  the  properties  of  ether,  but  this  was  too  small  to  he  much 
regarded.  In  an  excursion  to  Edinburgh  and  Glasgow  in  1807, 
I  exhibited  the  steam  of  ether,  as  above  described,  to  a  few 
persons  in  those  two  places  ;  when  at  the  latter  place.  Dr.  Ure 
was  so  good  as  to  supply  me  with  ether,  but  upon  trial  it  did  not 
present  the  properties  I  had  usually  recognized,  which  at  the 
time  I  attributed  to  accidental  impurities,  acquired  in  the  labo- 
ratory ;  upon  this  he  accompanied  me  to  a  druggist,  where  I 
was  immediately  supplied  with  ether  of  the  requisite  purity.  I 
apprehend  Dr.  Ure's  ether  must  have  been  the  apirilus  atheris 
sulphiirici  of  the  Edinburgh  college,  made  by  adding  two  parts 
alcohol  to  one  of  ether;  or  perhaps  ether  not  rectified. 

In  IW)8  [  published  the  first  part  of  my  New  System  ofClie.! 
Mkal  Philosophy,  in  which  I  digested  all  the  knowledge  I  then 
lad  on  the  force  of  steam  from  ether  in  a  tabular  form.  I  hait 
acquired  from  actual  observatios  the  forces  in  a  nm^  of  tern- 
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perature  from  0"  to  212°.  In  my  former  publication  I  liad 
concluded  that  the  variiitiona  in  the  force  of  steam  from  water 
and  ether  were  the  aame  ibr  the  same  intervals  of  tempprature  ; 
Uiat  is,  if  the  force  of  steam  from  water  was  diminished  from  30 
.  to  Ij  inches  of  mercury,  by  n  diminution  of  temperature  of  3^)"; 
then  that  of  ether  would  be  dimiiiished  from  30  to  15  inches  by 
the  same  number  of  degrees,  thoueh  in  a  mnch  loner  part  of  the 
icale;  the  former  being  from  212"  to  182°,  and  the  latter  from 
98°  to  68°.  Subsequent  experience,  however,  led  me  to  appre- 
hend that  the  above  intervals  of  temperature,  though  exprt-ssed 
by  equal  expansions  of  mijrcury,  are  not  in  reahty  ecjual  intervals ; 
but  tnat  equal  intervals  are  rather  denoted  by  the  forces  of  steam 
being  in  geometrical  progression.  Coiisisient  with  this  view  I 
found  tl  ..'steam  from  water  and  ether  would  concur,  fur  a  long 
range  ol  temperature,  with  the  difference  oS*  ratios  only  ;  tliat  of 
water  being  i'321  for  lU''of  temperature,  whilst  that  of  eilierwaa 
1-2278. 

In  the  above  work  occurs  the  following  observation :  "  Ether, 
as  manufactured  in  the  large  way,  appeara  to  be  a  very  homoge- 
neous liquid.  1  have  purchased  it  in  London,  Edinburgh, 
Glasgow,  and  Manchester,  at  very  difFurcLit  times,  of  precisely 
the  same  quality  in  respect  to  its  vapour."  This  observation, 
thoDgh  warranted  from  my  limited  experience  at  the  time,  I 
now  find  not  altogether  correct;  I  am  soiTythat  it  has  occa- 
sioned an  ingenious  experimentalist  to  be  led  into  a  labyrinth  of 
error. 

The  bulk  of  the  ether  used  in  this  coimtry  has  I  find  of  late 
years  been  prepared  by  one  manufa<;turiiig  house  in  the  neigh- 
bourhood of  London.  Three  qualities  of  the  article  are  made 
according  to  the  different  uses  intended.  The  highest  quality  is 
only  made  for  particular  purposes,  and  is,  therefore,  not  very 
commonly  met  with;  it  is  nb.iut  0-73  specific  gravity;  the 
second  quabty  is  that  intended  for  medicine ;  it  is  of  0'76  speci- 
fic gravity,  and  is  that  with  which  all  the  country  druggists  and 
apothecaries  are  or  ought  to  be  supplied  us  a  standard  uniform 
article ;  it  is  that  which  I  have  always  met  with  in  the  shops,  and 
which  1  have  taken  for  genuine  ether  in  my  former  experimenta. 
The  third  quality  is  of  the  specific  gravity  0-7S  or  0-79  usually ; 
of  course  it  is  much  inferior  to  the  lust  in  purity.  But  it  may  be 
proper  to  observe,  that  this  is  the  first  state  of  the  other  two 
qnalities  ;  they  being  produced  from  tliis  by  ulterior  prcceases' 
called  recliflcaiiou. 

It  is  well  known  that  sulphuric  ether  is  procured  by  distilling 
a  mixture  of  sulphuric  acid  and  alcohol.  The  propoitions 
usually  prescribed  are  equal  weights  of  concentrated  acid  and 
alcohol.  By  due  management,  a  liquid  of  the  spetiCic  gravity 
0-78d  or  0-79  ia  obtained,  called  ether.  It  is  the  ether  of  the 
tUrd  qualiw,  jtut  mentioned,   and  is  in  fact  s  compound  of 
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alcohol  aud  ether  chiefly,  in  proportions  to  be  investigated  here- 
after.    In  this  state  it  h  usually  called  unreclijied  ether. 

When  this  last  liquid  is  redistilled  by  a  moderate  heat  till  one 
half  has  passed  over,  the  Liquid  in  the  receiver  is  denominated 
rectified  ether.  It  is  usually  about  0"75  specific  gravity,  corre- 
sponding to  the  second  quality.  It  still  consists  of  ether  and 
alcohol,  nut  with  much  less  alcohol  than  before.  There  is  great 
reason  to  believe  that  both  the  unreclified  and  rectijied  ether,  as 
thus  prepared,  are  destitute  of  water,  except  so  Isr  as  it  is  an 
essential  element  of  the  two  liquids,  ether  and  alcohol  in  their 
purest  states ;  the  siulphniic  acid  being  well  able  to  retain  all  the 
excess  of  water  of  common  alcohol  in  the  temperatures  employed 
in  the  two  distillations. 

Ether  of  the  first  quality,  or  that  in  its  purest  state  is  to  be 
obtained  from  the  rectified  ether  just  mentioned.  The  object  is 
to  abstract  the  alcohol  still  remaining  in  the  rectified  ether. 
This  may  be  done  in  great  part  by  repeated  distillations  ;  always 
taking  the  first  produce  and  setting  aside  the  remainder  for  other 
use  ;  Dut  this  method  is  tedious  and  expensive.  A  more  ready 
method  is  to  agitate  the  rectified  ether  with  about  its  own  bulk 
of  pure  water ;  after  agitation  the  mixture  resolves  into  two 
fluids,  a  heavier  and  a  lighter ;  the  lighter  may  be  decanted,  and 
will  be  found  about  two-thirdn  of  the  volume  of  ether  used ;  it 
will  have  the  specific  gravity  0*73  nearly,  and  may  be  considered 
as  ether  of  the  first  quality.  But  it  is  demonstrable  that  it  still 
contains  some  alcohol,  and  has  besides  acquired  a  portion  of 
water  from  this  process.  The  waterj-  stratum  below  contains 
the  greatest  part  of  the  alcohol,  and  has  also  taken  along  with  it 
a  portion  of  ether,  as  is  evident  from  the  smell,  which  is  much 
the  same  as  that,  of  ether  itself.  This  heavy  liquid  has  the 
specific  gravity  of  0-96  or  0'97  usuaUy.  If  this  ether  of  073 
specific  gravity  be  again  treated  with  water,  it  vrill  be  reduced 
□eai'ly  to  U'72  specific  gravity;  but  it  still  contains  minute  por- 
tions of  both  alcohol  and  water,  the  quantities  of  which  are  not 
easUy  appreciated.  Subsequent  distillation  would  doubtless 
improve  the  quality  a  httle ;  but  for  most  practical  puiposes 
there  is  reason  to  believe  that  no  matarial  difference  would  be 
found  between  the  above  and  ether  of  absolute  purity. 

Having  obtained  ether  of  the  specific  gravity  (J-72,  and  alcohol 
of  0'83  specific  gravity,  both  of  which  may  be  considered  as  very 
nearly  pure  or  uee  from  water;  mixtures  of  these  two  liquids 
may  be  made  in  any  proportions,  and  the  resulting  specifio 
gravities  ascertained ;  from  which  we  may  be  enabled  to  eati- 
mate  the  proportions  of  the  two  fluids  in  any  specimen  where  no 
water  is  present. 

This   operation,   however,    is   more   difficult    than    may   be  - 
imagined.     By  taking  ether  and  diluting  it  successively   with 
ef^ual  portions  of  alcohol,  the  resulting  specific  graviti«a  may  be 
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found  in  the  usual  way,  provided  we  could  guard  against  any  loss 
of  the  mixture.  But  Buch  is  the  evaporaiing  power  of  ether, 
especially  when  pure,  that  it  is  impossible  to  pour  it  from  one 
TfiFsel  into  another  in  the  open  air  without  much  loss.  In  one 
instance  I  found  that  after  six  successive  dilutions  and  12  trans- 
fers, made  with  great  care,  1  had  lost  one-fifth  of  the  whole 
weight  used.  In  such  case,  if  the  diluting  portions  are  not  diini- 
nished  duly,  the  results  must  be  erroneous.  One  circumstance 
is  favourable,  the  increase  of  density  by  chemical  action  appears 
to  be  very  small ;  so  that  the  densities  may  be  cahvlated  without 
very  material  error.  The  following  table  will  afford  a  moderately 
good  approximation,  which  may  have  its  use  till  a  betteris  made. 

Table  of  the  Specific  Gravities  of  Mixtures  of  Ether  and  Alcohol. 
Ether.      Altohnl.  Sp.  Gr. 

100  +       0 0-720 

90  +     10 0-732 

80  +     20 0-744 

70  +     30 0-756 

60  +     40  .  ; 0-768 

60+50 0-780 

40  +     60 0-792 

30  +     70 0-804 

20  +     80 0-816 

10  +     90 0-828 

0  +   100 0-830 

From  this  table  it  would  seem  that  ether  of  the  second  quali^, 
or  that  of  the  shops  in  general,  contains  about  26  per  cent,  of 
alcohol ;  and  that  of  the  third  quality  from  65  to  6U  of  alcohol ; 
and  the  proportion  of  this  article  will  be  still  greater  on  the  pro- 
bable supposition  that  pure  alcohol  is  as  low  as  U'82  in  specific 
gravity. 

So  far  we  have  donsidered  the  mixtures  of  ether  and  alcohol  in 
their  purest  states,  or  nearly  such  ;  and  it  has  been  observed  that 
in  the  ordinary  course  of  manufacture,  it  is  these  mixtures,  only 
varied  in  proportion,  that  occur.  But  if  we  introduce  water  so 
as  to  vary  the  proportions  of  ether,  alcohol,  and  water,  indefi- 
Ditely,  then  some  .new  phenomena  occur,  and  the  quantity  of 
ether  in  such  mixtures  is  no  longer  to  be  determined  by  the 
specific  gravities.  These  mixtures  are  in  some  proportiona 
uniform  throughout ;  in  others,  they  resolve  into  two  fluids  of 
di^rent  specific  gravities,  alike  transparent  and  colourless,  but 
easily  distmguishable  from  a  filmy-like  surface  between  the  two 
fluids.  Both  the  heavy  and  lisht,  or  as  they  may  he  called,  the 
watery  and  ethery  fluids,  contain  in  alt  cases  less  or  more  of  all 
the  three  ineredienta.  They  seem  to  vary  in  their  specific  gra- 
vities according  to  this  law ;  whenever  the  upper  fluid  is 
extremely  Ught,  the  under  one  is  extremely  heavy ;  namely, 
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about  0'72  uid  0'98  tespectirely ;  and  whenever  the  wider  fluid 
u  extreotely  light,  then  the  upper  one  is  extremely  heavy,  bat 
the  two  never  approximate  nearer  than  0'9-}  and  0-82  respect- 
ively- As  far  as  i  have  found,  i  am  pretty  well  convinced  th»t 
in  this  last  case  the  heavy  fluid  is  constituted  of  1  atom  of  ether, 
1  of  alcohol,  and  b  of  water;  and  the  light  fluid  of  1  ether; 
1  alcohol,  and  1  water,  being  a  true  ternary  compound  of  the 
three  elements.  These  facts  are  beautifidly  exhibited  by  a 
•iii^Ie  experiment.  l.et  equal  volumes  of  pure  ether  and  water 
be  agitated  together;  on  subsiding,  the  very  heavy  and  very 
light  duids  are  immediately  peri^eived  ;  let  then  pure  alcohol  be 
9aded  by  degrees,  and  agitated  ;  it  will  be  observed  that  both 
fluids  have  increased  in  volune  upon  each  addition,  till  at  length 
the  upper  Buid  arrives  at  its  maximum  volume  and  specific  gra- 
vity. A  further  addition  of  alcohol  then  diminisheB  the  volume 
of  ether  till  at  length  it  disappears,  and  the  whole  becomes  one 
uniforoi  fluid. 

The  boiling  point  of  ether  I  find  forms  a  curious  part  of  its 
history  ;  I  mean  that  point  of  temperature  when  its  vapour  is  of 
sufficient  force  to  balance  the  weiglit  of  the  atmosphere.  In  my 
early  experiments  1  found  the  point  by  immersing  a  thermometer 
in  the  boiling  fluid,  when  it  stood  at  102°;  but  in  subsequent 
experiments  I  used  a  barometer  tube  bent  about  one  third  from 
the  sealed  end,  and  the  lega  laid  parallel.  A  small  portion  of 
ether  was  let  up  to  the  sealed  end,  and  the  tube  from  thence  to 
a  little  past  the  turn  wa«  filled  with  mercury'.  The  instrument 
thus  prepared  was  immersed  in  a  tall  jar  of  warm  water  till  the 
vapour  arose  from  the  ether  and  depressed  the  mercury,  which 
ascendioB;  in  the  other  leg,  was  brought  to  a  level  in  the  two.  In 
this  way,  the  same  ether,  in  the  temperature  of  9S°,  exhibited  a 
force  equal  to  the  atmosphere.  Something  hke  this  I  find  takes 
place  iu  alcohol  of  UW3 specific  wravity.  It  boils  in  a  phial  at 
170'^;  but  in  a  tube  its  vapour  is  equnl  to  the  atmosphere  in  a 
temperature  of  172°.  Pure  ether  of  0-72  specilic  gravity  boils 
in  the  tube  at  Urj"  or  !J(>°,  as  Gay-Lussac  has  observed ;  but  in  a 
phial  1  find  the  thermometer  may  be  raised  to  ilb"  in  the  boiling 
liquid.  The  boiling  point  of  a  mixture  of  pure  ether  and  pure 
alcohol  may  be  made  to  vary  from  90°  to  170°;  but  we  cannot 
infer  the  boiling  point  from  a  linowledge  of  the  proportions  of  the 
mixture  ;  it  is  always  much  nearer  that  of  ether  than  the  pro- 
portions would  indicate.  Indeed  it  is  the  same  with  alcohol  and 
water,  and  all  similar  mixtures.  A  mixture  of  equal  parts  of 
alcohol  and  water  boils  at  1*^3° ;  whereaa  by  the  rule  of  propor- 
tion it  ought  to  boil  at  IU4°.  A  mixture  of  four  parts  etncr  and 
three  parts  alcohol  1  found  boiled  at  117"  in  the  tube,  and  122" 
or  123^  in  the  air,  which  by  proportion  should  have  boiled  at 
127".  It  was  of  specific  gravity  0-769,  and  might,  therefore,  be 
oonsidcred  aa  between  the  second  and  third  quality. 
,  .  The  muditicatioBB  of  tba  boiliog  pmnt  of  ather  piodocad  by 


1820.]  Mr.  DallOM  m  Sulphuric  Ethtr.  133 

vater,  however,  are  the  most  astocushing.  The  heavy  6uid  aris- 
ing  from  the  wafihing  of  ether  by  water,  "which  is  of  the  specific 
eravity  0*96,  and  which  consists  of  8  or  10  parts  of  water  and 
I  or  if  of  ether  uid  alcohol,  boib  at  103°  in  the  tube  ;  but  if  the 
temperatare  be  increased,  it  soon  ceases  to  manifest  Uie  increas- 
ing progressive  elasticity  of  pure  ether,  as  may  well  be  expected. 
The  reason  of  this  ia  pretty  obvious  ;  water  possesses  little  or  no 
affinity  for  ether  i  it  yields  readily  the  few  atoms  it  possesses  to 
the  infiuence  of  heat,  and  when  they  ate  raised,  the  supply 
ceases.  Hence  we  see  the  necessity  of  using  a  pure  ether  when 
the  t^nsioa  at  varions  successive  temperatutes  ia  to  be  found. 

Specific  Gravity  of  Ether  Vapovr. 

In  1803  and  1804  I  made  a  great  many  experiments  on  the 
combustion  of  ether  vapour  mixed  with  oxygen  gas  by  electricity- 
T^Rse  sufficiently  demonstrated  the  great  specitic  gravity  of  this 
vapour,  as  it  was  sufficient  to  have  four  or  five  per  cent,  of 
volume  of  it  to  produce  abundance  of  carbonic  acid,  and  to 
require  a  greater  abundance  of  oxygen.  I  found  it  expedient  to 
ascertain  as  near  as  possible  the  exact  specific  gravity,  and 
attempted  it  a?  follows  in  September,  1803. 

I  took  a  balloon  glass,  of  the  capacity  of  253  cubic  inches, 
having  a  wide  neck,  to  which  was  adapted  a  brass  cap  and  stop- 
cock. Into  this  a  graduated  tube,  -,%ths  of  an  inch  diameter, 
contaisiiig  ether  of  0*768  specific  gravity,  and  a  manometer 
were  introduced ;  the  manometer  was  as  usual  a  tube  of  -^fh 
inch  bore,  closed  at  one  end  and  duly  graduated,  with  a  globule 
of  mercury  sliding  in  it.  The  vessel  was  immediately  made  air 
tight,  and  kept  so  for  several  days,  during  which  time  the  pro- 
gress of  the  evaporation  and  of  the  gauge  was  occasionally 
noted.  The  temperature  of  the  air  in  the  room  was  usually 
about  55°  ;  but  as  this  was  of  no  importance,  it  was  not  particu- 
Iftriy  noted.  The  cbservatioDs  follow  :  the  ether  tube  was  griuju- 
ated  into  water  grain  measures  .  baromctc-r  30  inches. 

,,  ,  Mcntatrt  nf  rlbcr 

M.i..o.nf«r.  ,.v«p...alri], 

S«)L  23   2p.m 885  0-0 

6 868  6-5 

8  —  808  10-0- 

24   1  a.m 848  16-6 

9  830  20-5 

3  p.m 825 *i4-fi 

10 818  28-5 

35   1  p.m 800  34-0 

12 795  38-9 

26   2  p.m 790  42-0- 

.  780  46-6 


9*-»- -^^2 49-^-;oc>^ic 
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Now  49-5  measures  of  ether  =:  37-5  gr.  and  this  quantity 
being  by  the  manometer  =  ^f  of  the  atmospheric  pressure,  we 
have  1!3  :  37-3  ::  772  :  256  gr.  the  weight  of  253  cubic  inches 
of  ethereal  vapour  of  atmospheric  force  ;  but  the  weight  of  the 
Bame  volume  of  common  air  =  77  gr.  Hence  ethereal  vapour 
■=  3'3  times  the  specific  gravity  of  air, 

I  find  amongst  my  notes  in  1805  a  similar  experiment,  from 
which  the  specific  gravity  was  deduced  =  2't>5  only.  This 
difference  occasioned  me  to  repeat  the  experiment  as  follows : 

Balloon  containing  404  Cubic  IntAti  =  123  Gr.ofAir. 

Barometer,  30  inches. 

Ether,  0*728  specific  gravity  in  the  temperature  48°. 


1819.— Feb.  25 


10     a.  m. 
1     p.m. 

2+  — 

3     

H  


y    a.  m. 

11  + 

2    p.m. 


p.m. 


■"™""-  <..p.fml.4. 

.  4100     0-0 

,  4062     8-0- 

4040     9-6 

,  4026     110— 

.  4000+ 13-6 

.  3990     160 

.  3966     170 

.  26-0 

.  27-0- 

.  28-0 

.  30-0 

.  32-0 

,  360 


.  3908 
.  3903 

3900- 

.  3881 

.  3870 

3824 

3812 


At  this  period  the  cock  was  turned,  and  the  air  and  vapour  let 
out,  till  the  equilibrium  was  restored  with  Hie  atmosphere,  th« 
barometer  being  then  29-5 ;  the  thermometer  was  not  noted.  In 
a  few  minutes  the  cock  was  again  turned,  and  the  experiment 
continued. 


Feb.  27    94  p.i 

28    2  — 

9  — 

March    1    9  a.  { 

9  p.m. 

2  9  a.  m. 
9  p. 

3  9  L 

9  p.m. 

4  9  a.  m. 
9  p. 


4077  .. 

0-0 

4040  .. 

6-6 

4025  .. 

7-6 

4006  .. 

100 

3986  .. 

14-0 

3969  .. 

16-6  . 

3950  .. 

18-0- 

3937  .. 

19-5 

3919  .. 

22-0 

3908  .. 

24-0 

r 
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March  6    9    a.m 3885  27-0 

6  9    - — .  3874. 28-0 

9    p.m 3874   28-0+ 

7  9    a.m 3874  28-0+ 

For  the  last  two  days  there  was  only  a  drop  of  flmd  lefl  at  the 
lottom  of  the  tube  (nearly  five  inches  deep)  which  seemed  to  be 
not  evaporable ;  but  it  waa  jadged  proper  to  continue  the  expe- 
riment in  order  to  ascertain  whether  the  vesael  was  perfectly  air 
tight,  and  of  couree  the  gauge  would  continue  ttationaiy.  The 
drop  of  fluid  smelled  of  ucohol,  and  when  diluted  end  treated 
with  muriate  of  baiytes  was  milky. 

By  making  the  calculation  as  aboT£,  the  specific  gravity  of 
ether  Tspour  from  the  first  part  of  the  experiment  comes  out 
3-06,  and  ttom  the  laat  part,  3-2.  Tlie  slow  manner  in  which 
ether  evaporates  in  these  circumstances  is  surprising;  in  the 
latter  part  of  the  experiment  it  is  to  be  ascribed  to  the  depth  of 
the  surface  of  fluid  m  the  tube,  and  the  partly  saturated  air. 

Though  convinced  the  above  results  were  very  good  approzi- 
mations,  I  was  desirous  to  have  a  confirmation  of  it  by  some 
more  direct  method.     I  took  a  bottle  of  the  capacity  of  2,600 

P.  of  water,  and  graduated  accordingly  j  this  being  tilled  up  to 
_  100  gr.  with  dry  mercury  was  inverted  in  the  mercurial  trou^ 
with  1, 500  common  air.  Through  thismercuiy  were  passed  1,2, 3, 
«r  more  grains  of  ether,  which  expanded  the  air,  and  from  the 

Suantity  of  expansion,  compared  with  the  weight  of  ether  let  up, 
le  speciflc  gravity  of  the  vapour  was  inferred.  "Hiis  method 
did  not  give  uniform  results  owing  to  a  considerable  portion  of 
guch  minute  quantities  of  ether  being  entangled  by  the  mercury 
in  its  passage.  To  remedy  this,  I  took  a  small  tube,  one-seventn 
of  an  inch  in  diameter  internally,  and  two  inches  long,  which 
was  sealed  at  one  end,  and  then  graduated  into  water  grains, 
which  was  such  as  to  allow  nearly  one-fourth  of  an  inch  tor  one 
grain.  This  was  filled  with  mercury,  except  for  one,  two,  or 
more  grain  measures,  which  were  afterwards  filled  with  ether, 
and  the  finger  being  applied,  the  tube  was  plunged  into  the 
mercury  and  passed  through  the  neck  of  the  botde  up  to  the 
surface  of  the  mercury  in  the  bottle.  In  this  way  the  eUier  was 
conveyed  through  the  mercury  without  quitting  the  tube,  and  by 
gentle  a^tation  was  ejected  and  dissipated  in  vapour  in  a  few 
minutes  afterwards.  The  results  in  several  experiments  were 
neariy  uniform,  giving  an  increase  of  volume  of  gas  from  255  to 
375  grain  measures  Tor  each  grain  of  ether  in  weight.  This 
gives  the  specific  gmvity  of  ether  vapour  from  3-1  to  3-3.  On 
me  whole,  I  think  3-1  is  probably  the  nearest  exoressionin  two 
l^aces  of  figurei  that  can  be  attained. 

_D.q,t,:scbyG0C>^lc 
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Elastitily  of  Ether  Vapour,  the  same  in  Air  and  in  a  Vacuum. 

The  ■  same  tension  or  elasticity  of  ether  vapour  takes  place  in 
air  as  in  a  vacuum,  just  as  with  the  steam  of  water  and  other 
liquids.  But  this  is  not  true  of  impure  ether,  if  it  be  made  to 
pass  through  water  into  the  air,  becaus&  fay  this  Operation  it  is 
improved  in  quality,  though  greatly  diminished  in  quantity. 

When  the  temperature  ot  the  air  was  43°,  and  baromet^ 
29*70,  1  passed  up  through  water  into  a  graduated  tube  contain- 
ing 51  grain  measures  of  air,  about  three  or  four  grains  of  0-73 
e^er.  The  air  was  in  a  few  minutea  expanded  to  74  measures  ; 
and  the  ether  barometer  (that  is,  a  barometer  with  the  same  kioj 
of  ether  thrown  up  into  the  vacuum)  atood  aC  20'5  m  the  aams 

temperature ;  hence  we  have  rjir  x  61  (~ir>    ^    51  J  =  74 

■rariy  ;  which  accords  with  the  before>ment)onpd  theoieot.  Hia 
tube  being  atlerwards  immeraed  in  water  of  6b°  gave  104  me»* 
cures  of  vapourized  gas ;  and  in  70°  gave  118  measures.  It 
stood  for  some  months  in  water,  atill  retaining  a  fluctuating 
volume  of  gas.  according  to  the  changes  of  barometer  and  ther- 
Bometer ;  and  at  last  the  gas  was  pasted  throu^  water,  tai 
instantly  gave  the  original  51  measures  of  air. 

The  quality  of  ether  may  be  judged  of  &om  passing  a  smaH 
portion  of  it  through  water  in  a  giadoated  tube.  Thirty  graim 
measures  of  the  best  ethn-  (0-73)  passed  np  a  tube  of  ei^^ 
inches  long  filled  with  water  lost  four  or  five  gr.  Ihirty  grains 
of  another  ether,  consisting  of  amizture  of  15  ether  (0*735)  and 
16  akiAol  (0'85),  when  passed  in  like  manner,  only  gave  fiw 
iaeaBares  of  fluid  ether,  swintming  on  the  surface  of  ine  water. 

Relatioa  of  Ether  Vapour  to  Liquids. 

Gases  vapoimzed  bv  ether  may  be  kept  over  dry  mercuiy,  and 
tmwferred  throngh  the  same  without  loss.  But  they  are  not 
kept  over  water,  alcohol,  and  other  liquids,  without  loss  of 
Tapour,  though  this  is  variable  according  to  the  nature  of  tlw 
fluid  and  otlier  circumstances. 

AlccJiol  i^orba  ether  vapour  out  of  air  much  faster  tha* 
water  does.  I  filled  two  sinularly  graduated  tubes  with  ethei>- 
iaed  air,  and  placed  them  over  aJcohol  and  water  respective^  ^ 
tfaey  lust  vapour  aa  under : 

Tsbe  kTCT  «l«ib^  Tab*  onr  water. 

155  measures.  155  measures. 

116  in    6  minutes.  142  in  lU  minotes. 

112  in    8  minutes.  138  in  13  minutea. 

104  in  30  minutes.  130  in  30  minutes. 

lOU  washed.  100  washed. 
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The  non-efficiencir  of  wftter  in  abtttncting  ether  rspotir  is 
fiirther  manifested  by  the  following  experimeot. 

I  took  a  tall  graduated  cylindric  jar,  of  three  inches  diameter, 
into  which  20  oz.  measures  of  air  were  passed  over  water. 
Thirty  f^rain  measam  of  ether  (0-73)  were  then  passed  up  inW 
tiie  air,  through  a  volume  of  five  inches  of  water,  which  was  ^ 
course  diminished  a  little  in  its  passage,  and  then  spread  over 
the  Borbce  of  the  water  to  the  thicfcness  of  ,4^tfa  of  an  inch 
oeariy.  The  volume  of  air  and  vapour  varied  aa  uader : 
II.       M.  Oi. 

—  —  20 

—  3   22i 

—  6  24 

—  12  26 

—  20  27^ 

~    26  2(4 

—  32  28^ 

—  60  28 

2    27   27 

1  Day 23 

IWeek 2H 

Washed 20 

Here  it  is  observable,  the  vapoor  increased  for  half  an  hoar, 
and  then  began  to  decline  again,  but  slowly.  It  increased  tfaa 
volume  by  e^-  oz,  =  3,960  grain  measures,  which  is  equal  to 
16  gr,  in  weight  by  the  preceding  determination ;  but  the  ether 
weighed  22  gr. ;  so  that  a  loss  of  one-third  of  the  weight  of  th« 
ether  only  was  occasioned  by  the  action  of  so  great  a  surface  of 
water  on  it  for  half  an  hour. 

Force  of  Ether  Vtpoar. 
My  former  experiments  on  the  force  of  ether  having  been 
made  with  an  article  not  of  the  highest  purity,  they  ought  all  to 
exhibit  a  force  too  low  for  the  temperature.  Such  I  find  to  be 
the  fact ;  at  least  within  a  range  of  temperature  of  easy  investi- 
gation, that  is,  from  30°  to  140°.  The  difference,  however,  ia 
but  small,  and  may,  without  much  error,  be  corrected  by  deduct- 
ing 2°  or  3°  from  the  respective  temperatures,  as  given  in  mj 
table.  (New  System  of  Chemistry,  p.  14.)  'I'he  apparatus  to 
be  used,  consists  of  a  common  barometer  tube,  one  oent  into  a 

Sihon  at  one-third  of  the  length  from  the  sealed  end,  »icl  ft 
L  smaller  one  bent  six  or  seven  inches  from  tbe  sealed  end; 
and  having  the  other  leg  40  inches  long.  The  first  of  these 
instrumenU  is  best  used  i'or  atmospheric  temperatures,  having  a 
drop  of  ether  let  up  into  the  vacuum,  llie  second,  is  to  hava 
its  short  leg  filed  with  mercury,  and  an  inch  of  the  other  leg,  a 
drop  <^  ether  being  at  the  top  of  the  meroury  in  tlie  sfaortleg. 
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ThiBisused  from  temperature  80°  to  110°  or  120°.  The  third  ia 
to  have  its  short  leg  filled  with  mercury,  and  a  drop  of  ether  as 
the  other,  and  its  long  leg  filled  to  varioua  heights  with  mercury, 
according  to  the  temperature.  It  may  be  advantageous^  used 
from  120"  to  140°.  For  temperaturea  between  HO'^andSlS",  I 
have  always  used  a  tube  similar  to  the  last  mentioned,  but  hav- 
ingitsupperextremity  sealed,  and  containing  air  of  common  den- 
sity over  the  mercurial  column,  and  nearly  equal  in  volume:  to 
the  capacity  of  the  other  leg.  When  the  ether  vapour  is  fonned 
in  force,  it  condenseB  the  said  air,  and  from  the  condensation, 
the  force  U  inferred  by  a  well-known  law.  Having  had  some 
reason  to  suspect  my  former  results  by  this  instrument  were 
somewhat  too  high  ;  I  have  been  induced  to  examine  the 
defects  to  which  this  instrument  is  liable.  The  end  of  the  tube 
must  be  dr&wn  out  to  a  point  before  seahng,  and  suffered  to  cool 
to  the  temperature  of  the  tur ;  after  this,  the  end  must  be  closed 
by  the  point  of  a  flame,  otherwise  the  air  in  the  tube  may  be 
mrefiea  by  the  heat,  in  which  case  the  force  of  the  steam  will  be 
overrated.  Another  cause  of  similar  error  is  the  existence  of 
ether  vapour  in  the  air  at  the  moment  of  sealing ;  this  will 
happen  it  the  tube  is  not  carefully  dried  inside  after  the  instru- 
ment is  filled  with  mercury.  In  this  case,  the  air  in  the  tube  is 
rarefied  by  the  steam,  and  consequently  is  of  an  unknown  but 
reduced  density.  The  opposite  error  is  liable  to  be  induced,  by 
the  frequent  use  of  the  instrument.  By  the  motion  of  the 
mercury,  the  small  remains  of  ether  mechanically  mixed  with  it 
rises  to  the  top,  and  a  visible  stratum  of  ether  is  thereby  exposed 
to  the  air.  In  this  case  an  addition  of  force  is  given  to  the  air ; 
but  as  the  quantity  of  this  force  is  known  for  any  temperature,  it 
may  be  allowed  for  accordingly.  I  prefer,  however,  sealing  the 
tul>e  when  well  dried,  and  the  air  of^  atmospheric  density  at  the 
time  ;  and  if  the  ether  appear  to  rise  to  the  surfoce  afterwards, 
the  correction  must  be  applied.  In  order  to  have  a  complete 
check  upon  this  instrument,  it  should  be  adapted  so  as  to  be 
applicable  at  some  temperature  (as  140°),  where  the  force  is 
known  by  other  direct  meaoe.  The  error,  if  i)iiy,  will  thus  be 
shown,  and  may  be  calculated  for  other  temperatures. 

I  have  lately  made,  for  the  first  time,  vanous  experiments  otK 
the  force  of  steam  from  water,  in  temperatures  from  312°  to 
300° ;  the  results  which  convince  me  that  the  theoretic  forces 
which  I  gave  in  the  fifth  volume  of  the  Memoirs,  as  also  those 
Bubsequently  in  my  Chemistn-,  are  both  erroneous ;  the  former 
being  about  as  much  too  small  as  the  latter  are  too  large,  so  that 
the  mean  of  the  two  series  is  a  near  approximation  to  the  truth. 

Experiments  on  the  force  of  aqueous  steam  in  high  tempera- 
tures have  been  lately  made  by  Mr.  Southern,  of  the  ooho, 
Birmingham,*  and  by  Dr.  Ure,  of  GIasgow,t  the  leaults  of 
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which  agree  very  well  with  each  other,  and  with  the  mean  of 
my  two  theoretic  tabfea.  As  for  the  force  of  steam  below  212o, 
no  one  bvs  found  any  material  variation  from  those  in  my  first 
table  ;  indeed  scarcely  any  one  seems  to  have  attended  much  to 
those  below  100°,  which  I  was  most  anxious  to  have  correct. 
The  force  of  steam  at  32°  is  an  important  element ;  I  have  spent 
much  time  and  labour  upon  it,  both  before  and  since  my  first 
table  was  published  ;  it  is  not  less,  I  think,  than  0*2  of  an  inch, 
normorethan  0-3;  these  being  the  extremes  of  my  experiments; 
perhaps  025  is  very  near  the  truth. 

My  table  of  the  force  of  alcoholic  vapour  represents  it  too 
bigh  for  temperatures  below  60°,  and  for  those  anove  rather  too 
low.  These  errors  arose  partly  from  the  alcohol  not  being  free 
jfrom  water,  and  partly  from  a  mistake,  as  I  now  apprehend,  in 
fixing  a  standard  mark  on  the  alcohol  barometer.  They  are  bat 
small,  and  of  little  importance,  as  the  observations  were  not  used 
in  establishing  general  principles.  An  improved  and  more 
extended  series  of  observations  on  the  force  of  alcohol  vapour 
has  recently  been  published  by  Dr.  Ure,  as  mentioned  above,  the 
results  of -.which  fall  in  as  well  as  can  be  desired  with  those  from 
water,  in  establishing  a.  general  law  that  the  vapours  of  homoge- 
neous liquids  expand  in  geometrical  progression  to  equal  inter- 
vals, or  at  least  to  the  same  intervals  of  temperature.  1  may  add, 
n^  own  experiments  recently  made  for  the  first  time,  corrobo- 
rate those  of  Dr.  Ure  in  the  interval  of  temperature  from  175°  to 
212".* 

The  following  skeleton  of  a  table  of  the  force  of  vapour  from 
water,  alcohol,  and  ether,  is  formed  from  what  I  consider  as  the 
znost  correct  experiments  hitherto  made  on  these  sul^ects,  and 
mw  have  its  use,  though  it  will  be  found  not  to  differ  very  mate- 
Tially  from  my  former  tables,  except  where  they  differ  from  each 
other. 


«xperinini(i  no  cibrr  alio,  ia  cormboraiion  of  mj  carlj  eiperimend,  >nri  of  the 
.(roeral  pT<dciplei  Ihente  derived;  &  itranecr  caadtmnation  dC  thaie  )irlne1plei 
«iiatd  not  haTC  beea  biaaghl  forward  than  Iheir  agT«menl  nltb  Ihe  malti  af  Dr. 
Ure  on  clber  iiippar.  All  the  inrormalioa  we  hsTO  {iTen  lu  ta  the  quaDlj ,  &c.  o[ 
ItU  ether  ii  coDlniard  in  Ibr  rullnitiog  paragrnph.  "  The  ether  uf  thr  thopi,  ai 
prepared  by  iheeninenl  Londnn  Bpalhecarin,  boili  pcnerall;  at  ltS°(  but  nhco 
oatfied  wllh  water  or  rcdiitllird,  it  bailiat  I01°erlOS°.  It  ma)  by  recliflcatinD. 
bonever,  be  mode  to  boil  at  aiiillloMer  Itrnpemture."  We  are  preienlrd  uith 
twnierlei  of  eiperimeali  on  the  fnrce  of  elber  ropanrt  tbeflnt  bef;iniat  Sl^witli 
tbe  force  6-8,  andendiat  \04P,  witb  Ihe  forceoFSO  Inches  nF  netCDryi  Ihe  mcodiI 
b^imal  105°  with  Ibe  Mine  force,  aad  endi  at  810°  with  Ibe  force  ofiefllncbei. 
What  the  ipeciflc  graviliei  of  tbc  two  klndt  of  elber  uied  were,  and  whether  Ilw 
Clbert  Dsed  were  oblained  from  the  Terj  inferior  ciher  of  11!°  by  woihing,  or  bj 
illilillalian,  are  Important  polnti,  CDacerninj;  nblcil  wenre  not  luformed.  Huw- 
ercr.  Dr.  tire  contrivet  to  blend  Ihete  two  diijainled  lerlei,  and  li>  compare  iha 
retain  with  tboie  of  mine  made  upoD  ether  which  boiled  at  98°!  and  finding  great 
diwrepnncri,  he  coDClodn  my  rnalti  on  ether  aad  principln  deduced  frora  Ibcn 
Are  pregnant  wttb  errori, 
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Table  of  the  Forces  of  Aquetmt,  Alvohoiic,  and  Ethereal  Vapoun. 


ttnftntam 

AqneWMvapniu.  Ra- 

UeekolTkpMT.  lU- 

BUetMl      npov. 

(Fammao  icalc). 

U.,gfl. 

lii>,S-T. 

iU(Ja,S. 

36° 

0-29  in. 

0-66  in. 

7-6  in. 

64 

0-76 

1-61 

150 

96 

1-96 

4-07  (/) 

30-0 

132 

6-07  (0) 

11-00  (!) 
29-70(1) 

60-0 

178 

13-18  (6) 

120-0 

220 

34-20  (0 

80-20(0 

240-0 

272 

88-90  (<0 

r- 

— 

340(e) 

231-00 

— 

— 

Dr.  Ure'e  numbers  for  ether  correspoaditig  to  the  abore,  the 
hat  exclusive,  are  6-66,  13,  26-7,  49*8  [49],  96-4 ;  the  ratio  is  of 
course  less  than  two,  and  a  descending  one  ;  namely,  1*98,  i'97, 
1*94,  and  1-93 ;  this  last  circumstance  charactenzea  a  mixed 
liqaicl. 

I  hare  not  extended  the  experiments  on  ether  further  than 
S12^ ;  but  as  that  temperature  gives  a  force  of  207  or  209, 1  esti- 
mate the  force  to  be  240  at  220°  neady. 

If  the  forces  registered  in  the  preceding;  table  be  allowed  a« 
near  approximations  to  the  truth,  it  must,  1  think,  be  admitted 
&at  they  increase  in  geometncal  piogressioD  to  the  same  inter- 
vals of  temperature  for  a  range  of  200^  at  least.  Whether  those 
intervals  oi  temperature  are  equal  one  to  another  successrvely  is 
another  inquiry,  which  the  above  facts  and  observations  do  not 
enable  us  to  decide. 

Analysii  of  Ether  by  Electricity,  Sic. 
"When  a  little  fluid  ether  is  let  up  into  Volta'a-eudiometw, 
either  over  mercury  or  water,  and  a  small  portion  of  azotic  gM 
is  likewise  sent  up,  in  order  to  be  vapourized  by  the  ether ;  then 
if  the  vapourized  air  be  electrified  for  an  hour,  some  permanent 
gas  is  produced,  and  charcoal  is  precipitated.  The  gas  when 
washed  is  chiefly  or  wholly  carburetted  hydrogen  ;  for  it  takes 
two  volumes  of  oxygen,  and  yields  one  of  carbonic  acid  ^.  If 
the  vapourized  gas  be  dry  and  over  mercury,  a  volume  of  vapoar 
yields  two  volumes  of  carburetted  hydrogen,  and  moisture  is 
perceived  within  the  tube.     If  the  electrification  were  continued. 

(a)  SonlhefD,  471.  Ure,  4-70 
(*)  Bouihfrn,  13-00.  Vk,\2-95. 
{c)  Siiulhern,  35-20.         Ure,  35-50. 

(d)  SuuIh»rn,88-00  +  .     Urir,  83  00, 90.     The  mean  of  my  lira  Ublet. 

(()  Thit  ohierva[inii  ii  Mr.  Soulhcro'i.  Tfaere  is  reason  lo  su-pecl  hii  lempeia- 
tnrei  loo  high  for  his  forcei  in  ihe  high  pressure!.    The*  eiceed  Dr.  tlre't. 

if)  Ure,  11-80. 
<*)  Ure,  30-00, 
(J)    Ure,  TS-fiO.     BelUD.ez. 

D.q,t,:scbyG0C>^lc    . 


1820.]  Mr.  Dalton  on  Sulphuric  Ether.  131 

no  doubt  the  volume  of  gaa  would  be  greatly  incieased,  and  end 
in  pure  hydrogen  mixed  with  azote. 

These  eJcperimeotB  are  not  decisive ;  but  they  evidently  point 
oat  the  composition  of  the  atom  of  ether  to  be  1  carburetted 
hydrogen,  I  charcoal,  and  1  water,  or  2  defiant  gas,  and  I  water. 

The  best  method  pf  analysia  is  by  firing  the  Tapour  of  ether 
mixed'  with  oxygen  gas  in  Volta's  eudiometer.  This  method  I 
discoTered  in  September,  1803,  and  have  used  it  occasionally 
ever  since.  It  may  be  proper  to  describe  the  various  modi6c»> 
tiotts  of  which  this  process  is  susceptible. 

When  a  few  drops  of  ether  are  passed  through  water  into  th« 
eudiometer  containing  oxygen  gas,  the  rolume  of  the  gas  is  in  a 
fen  minutes  enlarged  more  or  less,  according  to  the  temperature. 

In  temperatures  from  60°  to  70°,  the  volume  is  about  doubled^ 
but  below  those  it  is  less  than  doubled ;  and  above  more  than 
'  doubled,  agreeably  to  the  principle  before  explained. 

(a)  If  the  air  be  doubled  or  more,  and  an  electric  spark  be 
taken  in  it,  the  probability  is,  that  no  explosion  will  ensue ;  If  bj 
repeated  sparking  an  explosion  take  place,  it  is  feeble,  and  may 
be  repeated  a  few  seconds  afterwards,  sometimes  once  or  twice. 
The  residue  of  gas  being  examined  is  found  to  contain  a  littl* 
carbonic  acid,  some  new  combustible  gas,  and  oxygen  in  varioiu 
proportions.  In  short,  the  operation  is  very  incomplete,  owing 
to  an  excess  of  ether  vapour. 

(i)  If  the  oxygen  gas  be  good,  and  the  volume  be  increased 
torn  100  to  150  by  the  vapour  (which  will  naturally  arise  in 
temperatures  between  40°  and  50°,  and  in  higher  temperatures 
the  volnme  may  be  reduced  by  cautious  agitation,  till  the  water 
bas  absorbed  part  of  tlie  superfluous  ether  and  vapour),  then  a. 
spark  produces  a  violent  explosion.  The  gaseous  volume  is 
aoi:d)Iea,  or  from  150  becomes  300;  and  upon  examination  i> 
found  to  consist  of  carbonic  acid  and  new  combustible  gas,  but 
chie&y  the  latter.     Little  or  no  oxygen  is  found, 

If  the  ether  vapour  be  only  from  3  to  10  per  cent,  of  the 
volume  of  oxygen,  the  explosion  is  vigorous,  and  a  complete 
combustion  takes  place.  Ttie  residue  consists  of  carbonic  acid 
and  oxygen  gases  only.  Ten  volumes  of  ether  vapour  reijuire 
about  bO  of  oxygen,  and  produce  about  40  of  carbonic  acid. 

(c)  If  100  oxygen  be  increased  by  ether  vapour  to  120  or  130, 
a  violent  explosion  ensues,  and  the  whole  of  the  vapour  is  con- 
verted  into  carbonic  acid,  water,  and  new  combustible  gaa  ;  a 
little  charcoal  is  sometimes  deposited,  so  as  to  make  the  air 
muddy  at  the  instant  after  explosion ;  no  oxygen  is  found  in  th« 
residue. 

(d)  The  combustion  of  ether  vapour  may  be  effected  by  com- 
mon air  as  well  as  by  oxygen  gas,  only  the  proportion  of  vapour 
to  air  is  very  small  and  limited.  If  the  vapour  exceed  five  per 
cent,  it  will  not  fire  ;  and  if  it  fall  short  of  two  pet  cent,  it  rardj 
firetj.  The  combustion  is  uttoiidcd  v.i'li  the  proc^ucti'^ii  of  new 
combustible   gas,    or  otherwise   complete,    according"  to   the 
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greater  or  leas  proportion  of  vapour,  as  is  the  case  with  oxygen 
gafi. 

In  respect  to  the  new  combustible  gas  iu  the  ahove  paragraph, 
its  nature  may  be  ascertained  by  abstracting  the  carbonic  acid  in 
the  usual  way,  and  then  exploding  it  with  oxygen.    In  the  para- 

fraph  (a),  ihe  new  gas  is  often  nearly  pure  carburetted  hydrogen ; 
ut  iii  (r)  and  {d)  it  is  always  a  mixture  of  carbonic  oxide  and 
hydrogen  in  nearly  equal  volumes ;  as  is  proved  from  its  requir- 
ing 50  per  cent,  of  oxygen,  and  producing  60  per  cent,  of 
carbonic  acid.  In  (_b)  it  is  chiefly  these  two  gases,  but  has  a 
little  carburetted  hydrogen  occasionally  mixed  with  them. 

When  a  certain  volume  of  ether  vapour  is  completely  bamed 
at  one  operation,  or  it  is  partially  burned  at  the  first,  as  in  {a),  {b), 
(c),  and  {d),  and  the  combustion  finished  by  a  second  operation, 
still  the  same  volume  of  vapour  requires  the  same  volume  of 
oxygen  for  its  complete  combustion,  and  produces  the  same 
volume  of  carbonic  acid.  And  it  is  always  found  that  the  car- 
bonic acid  contains  two-thirds  of  the  oxygen  spent,  and  conse- 
quently the  hydrogen  engages  one-third  of  the  oxygen  to  form 
water.  Hence  it  appears  that  the  combustible  element  of  ether 
is  olefiant  gas ;  but  as  there  is  reason  to  conclude  that  oxygea 
is  one  of  the  elements  of  ether,  it  must  be  combined  witli 
hydrogen;  so  that  water  must  be  the  incombustible  element. 

In  order  to  find  what  number  of  atoms  of  water  and  olefiant 
gas  must  be  combined  to  form  one  of  ether,  we  must  have  regard 
to  the  weights  of  the  different  elements  which  combine.  Now, 
from  the  experiments  above  related,  it  appears  that  one  measure 
of  ether  vapour  (weighing  3'1)  requires  six  measures  of  oxygen 
gas  (weighing  6'6) ;  but  two  atoms  of  olefiant  gas  weigh  12'8, 
and  one  of  water  weighs  8,  making  together  20-8,  whicn  would 
require  six  atoms  of  oxygen,  weighing  42,  for  their  combustion ; 
that  is,  such  compound  atom  would  require  rather  more  than 
double  its  weight  of  oxygen,  which  is  the  proportion  I  find  by 
experiment  for  ether  vapour.  Hence  then  we  may  conclude, 
that  the  atom  of  ether  weighs  20-8,  and  is  compounded  of  ona 
atom  of  water  and  two  of  olefiant  gas. 

Id  January,  1809, 1  made  an  experiment  on  the  slow  combus- 
tion of  ether  in  a  lamp,  in  a  lai^e  balloon  glass.  The  capacity 
of  the  balloon  was  two  cubic  leet ;  hence  the  oxygen  of  the 
common  air  in  it  would  weigh  250  gr,  nearly.  A  small  lamp 
with  ether  was  lighted,  and  instantly  dropped  into  the  balloon, 
which  was  immediately  closed.  The  lamp  burned  till  it  waa 
extinguished  for  want  of  air.  After  a  few  minutes  it  was  taken 
out,  and  the  loss  of  weight  ascertained  to  be  31  gr.  The  resi- 
duary gas  being  examined  was  found  to  contain  16  per  cent, 
oxygen,  and  3  or  4  carbonic  acid ;  but  in  order  to  ODtaia  the 
carbonic  acid  more  accurately,  the  whole  volume  of  air  was 
subjected  to  lime  water,  in  such  manner  that  all  the  air  which 
Came  out  waa  agitated  in  the  lime  water  that  entered  the  balloon. 
The  quaoti^  of  lime  water  requisite  to  satnrate  the  carboQto 
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aci<l  was  aa  nmch  as  saturated  107  gr.  in  weight  of  dry  sulphurio 
acid  IB  60  gr.  of  carbonic  acid  =  17  charcoal  +  43  oxygen. 
But  the  oxygen  spent  in  the  combustion  was  ^  of  '250  gr.  ^ 
60  gr-  nearly,  of  which  we  find  two-thirds,  or  rather  more,  in 
the  carbonic  acid  produced  ;  the  rest  must  have  combiued  with 
the  hydrogen.  And  the  ether  consumed  was  rather  more  than 
ooe-half  of  the  weight  of  the  oxygen,  which  may  well  be  su]*- 
posed  to  arise  from  a  little  loss  by  evaporation.  This  experiment, 
therefore,  corroborates  the  conclusion  above  obtained. 

My  first  idea  of  the  ether  atom,  published  in  the  table  on  the 
absorption  of  gases  by  water  in  1803,*  was  two  atoms  of  carbon 
and  one  of  hydrogen.  This  incorrect  notion  was  formed  fram 
some  of  my  early  expcnments  combined  with  the  analysis  given 
by  others.  M.  Saussure,  in  his  last  essay  on  ether,  has  deter- 
mined its  proportions  as  under;  which,  beingcomparedwitbmine, 
aie  found  to  differ  from  them  materially. 

SnaHure**.  Viae. 

Carbon 67-98   61-9 

Oxygen \7-m   33-7 

Hydrogen 14-40  14-4 

100-00  1000 

In  the  present  essay  I  have  alluded  to  the  weight  of  an  atom 
of  alcobol ;  but  this  weight  is  not  that  given  in  my  Chemistry, 
Part  f.  From  recent  experiments  on  the  combustion  of  alcoho- 
lic vapour  in  oxygen  by  electricity,  as  well  as  from  the  combus- 
-tion  of  alcohol  by  the  platina  wire  lamp  without  flame,  1  believe- 
ihe  alcohol  of  0'82  specific  gravity  is  constituted  of  one  atom 
carburetted  hydrogen  and  one  of  water,  as  it  seems  to  give 
carbonic  acid  =  half  the  volume  of  oxygen  coiiiumed,  or  very 
Bttle  more.  But  there  is  a  remarkable  difference  in  the  results 
when  alcohol  is  burned  in  a  lamp  in  common  air.  This  combus- 
tion gives  carbonic  acid  nearly  =  two-thirds  of  the  volume  of 
exygea,  and  would  imply  alcohol  to  be  one  water  and  one  oiefiant 
gu.    At  present  I  have  not  leisure  to  clear  up  this  difficulty. 


Article  VI. 

Calculations  of  Solar  Etlipte  to  lake  place  on  S<rpt.  7, 1820. 
By  Col.  Beaufoy,  F.R.S. 

(To  Dr.  Thomson.) 
KY  DEAR  81R,  Bnkts  tIMh,  J«u  6,  ISSO. 

The  annular  eclipse  which  takes  place  the  7th  of  next  Sep- 
tember  will  naturally  engage  Uis  attention  of  Europe ;  and  rt 
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being  desirable  to  have  conresponding  observatioDs  on  so  tare  a 
phenomenon,  I  have,  with  the  hope  of  directing  the  view  of 
others  towards  this  object,  sent  you  my  calculations  of  the  parti- 
eular  appearances  at  this  place,  as  well  as  the  principal  appear- 
•noes  in  other  parts  of  ths  world.  By  a  mean  of  several 
observations  of  the  drcumpotar  stars,  made  with  an  excellent 
circular  instrument,  two  feet  in  diameter,  and  constructed 
by  Mr.  Gary,  I  find  the  latitude  of  my  Observatory  to  be 
6l''37'44-27"N.andlongitudeW.  in  time,  1' 20-93"  instead  of 
61'  37' 42",  and  1'  20-7"  aa  shown  by  Hadley's  sextant,  and  an 
utificial  quicksilver  horizon.  I  remain,  my  dear  Sir, 
Yours  very  truly, 

Mark  Beaufoy. 


Solar  eclipse,  Sept.  7,  1820. 
Bashey  Heath,  lat.  61°  37'  44-27"^N. ;  long.W.  in  time,  1'  20-93" 

AppBTCDtTime. 

Beginning 0*  21'  60-0" 

Visible  conjunction 1     48    23-0 

Ecliptic  conjunction 1     50     18-6 

■Greatest  obscuration 1     61     12-0 

End 3     12    07-0 

Nearest  approach  of  centres,  3'  02".  Digits  eclipsed  on  tiw 
nm'B  northern  limb,  10°  28'  08".  Moon  makes  the  first  imprea. 
.•ion  on  ^e  sun's  disc  64°  48'  from  the  vertex  on  the  right. 

Places  on  the  Earth  where  the  principal  Appearances  of  the  Solar 
Eclipse  occur. 

Apparent  Time  at  Greenwich. 


t.T.alGreenwlc 


EcllpM  bcelni  *<  lua-rise. . 
■■n  riietCFnlrKltyecliptcd. 
IMs  ceatnllyrcliiHcd  on  ih 

laa  n:lipMd  ii  tbe  (rue  eon 


Sua  eclljiMd  at  the  middle  of 


1  OS  09  P.M. 

1  51  39  P.M. 

1  01  34  P.M. 

3  09  00  P.M. 

*  *l  OB  P.M. 


75    M  18     N 

SS    00  U     K 

SI    18  se 

%1     01  SI 

15  10 


n    0!    07  w 


S  Sfl  09  B 
45  49  so  H 
£0    05    03   B 


Duration  of  the  eclipse,  S""  18'  6S". 
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A  Table  containing  the  Path  of  the  central  Eclipsefrom  Sun-riaing 
to  Sunset. 
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1    01 
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34-S 
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S    81 

34-6 

44    IS    50 
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3     IS     13     P.M. 

9    31 

34-5 

40    56    S9 
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3     37     3«     P.M. 

i    41 
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ST    31     10 
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a  Bi 

344 

34    IS    10 
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30    41     5T 

SO    45    33     E 

G     01     .37      P.M. 

3    N 

00-0 

SI    01    SI 
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Duration  of  the  central  eclipse,  S""  14'  51' 

tminiog  Pinkertoa's  Mode 
are  found  nearest  the  moon'g  tract. 


By  examining  Pinkertoa's  Modem  Atlas,  the  folloningplu 
"  fou]  '  ■  ■'  ""  •- 
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49^ 
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PallnwilhinikrpulBr  circle. 

48 

17 
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01 
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Falli  nnrl;  oier  the  loirii  of  Wrilhcin,  in  Banrh. 
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SO 

IS 

39 

ST 

Pallt  «*er  the  Adriatic  Bca,  a  little  to  the  8.  B.  of 
Pravrnaa. 

40    M 

35 

1< 

89 

31 

Fall)  Dcarlv  oiier  the  town  of  Allamaca  io  the  terrl. 
tOTT  of  Burri,  Die  kinrdom  of  Napln. 
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10 

19 
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Pall,  over  Ike  loniao  8™,  W,  of  the  Oiilfof  Arcadia, 
in  the  Mores. 

34    IS 

III 

84 

10 

46 

Fall.  o»er  the  Mediterranean  to  the  S.  of  Candia. 

30    41 
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33 
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FalU  ater  the  diilrict  or  Ared.    ia  tba   Arable 
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Article  VII. 

Analyses  of  Books. 

Memoirs  of  the  Literary  and  Philiaophical  Society  of  Manchester^ 
Second  Series.     Vol.  Hi.  1819. 

This  Tolume  of  512  pages  contains  24  papers  : 
1.  Experiments  and  Observations  on  Phosphoric  Add,  and  orb 
the  Salts  denominated  Phosphates.  By  John  Dalton. — TTiis 
paper  was  read  to  the  Society  in  the  beginning  of  1813,  a  cir- 
cumstance  which  must  not  be  forgotten  while  taking  a  view  of 
its  contenta.  Since  that  time  experiments  have  been  made  oa. 
the  subject  by  Berzelius,  Dulong,  Davy,  and  myBelf.  Of  every 
thing  brought  to  light  by  these  experiments,  Mr,  Dalton  must 
have  been  ignorant  when  his  paper  was  priated,  or  at  least  whea 
it  nas  read ;  for  in  a  note  at  the  end  of  his  paper  (dated  Oct. 
1817),  he  notices  the  labours  of  Berzelius,  Dulong,  and  myself  f 
but  still  adheres  to  the  opinions  given  in  his  paper.  This  being 
the  case,  I  thinlc  it  needless  to  enter  into  any  controversial  dis- 
cussion, I  shall,  therefore,  just  give  an  account  of  Mr.  Dalton's 
opinions,  and,  for  my  own,  refer  the  reader  to  my  review  of  the 
Fhilosophical  Transactions  for  1818,  and  to  the  chapter  in  my 
System  of  Chemistry,  in  which  I  give  an  account  of  the- 
pnosphates. 

Mr.  Dalton  conceives  that  phosphoric  acid  might  be  obtained 
at  a  much  cheaper  rate  from  the  earth  of  bones  than  by  treating^ 
phosphorus  with  nitric  acid.  There  is  no  doubt  of  this.  But  he 
has  not  given  any  process  by  which  such  an  extrication  can  be 
accomplished.  The  following  would  probably  answer :  Saturate 
the  qnadriphosphate  of  lime,  which  remains  afler  the  earth  of 
bones  has  been  decomposed  by  sulphuric  acid,  with  ammonia  ;. 
filter ;  evaporate  the  solution  to  dryness ;  and  expose  the  dry 
salt  to  a  red  heat.  Pure  phosphoric  acid  will  remain  behind. 
"This  process  will  cost  a  quantity  of  sulphuric  acid  nearly  eqnal 
to  the  weight  of  the  earth  of  bones  employed.  The  quantity  of 
carbonate  of  ammonia  requisite  to  saturate  the  acid  will  be  at 
least  equal  to  double  the  weight  of  the  eartli  of  bones. 

Mr.  Dalton  finds  the  composition  of  earth  of  bones  as  follows  r 

Carbonic  acid 3 

Lime H 

Phosphate  of  Ume  ._ 86 

100 

He  thinks  that  8j.  parts  of  concentrated  sulphuric  acid  will  be 
necessary  to  decompose  10  parU  of  earth  ol  bones.  The  acid 
product  obtained  is  either  an  octophosphate  or  dodecaphosphate. 
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he  is  not  stire  which,  Oa  the  first  supposition,  it  is  coin« 
posed  of 

Acid 8Si 

Lime II7 

ioo~ 

On  the  second, 

Acid 92 

lame ^ 

Too 

According  to  the  relative  weights  of  the  atoms  of  lime  and 
phosphoric  acid,  the  former  of  mese  numbers  would  indicate  ft 
nexaphosphate  ;  the  second  an  ennea  phosphate ;  but  in  none  of 
my  expenments,  which  were  very  much  varied,  did  I  meet  witlt 
any  such  compounds. 

Mr.  Dalton  considers  the  phosphate  of  lime  in  .the  earth  of 
bones  as  composed  of  nearly  equal  weights  of  acid  andhase. 

He  recogmaed  two  phosphates  of  soda,  the  phosphate  and 
biphosphate,  as  had  been  done  by  chemists  long  before  his  time. 
From  the  number  which  he  has  pitched  on  to  denote  the  weight 
of  an  atom  of  soda,  he  distinguishes  these  salts  by  the  names  of 
biphosphate  and  quad riphosp hate.  The  following  table  give» 
i/lT.  Daltou's  analysis  of  some  other  phosphates : 

Phosphate  of  barytes 100  +  297  barytas. 

Phosphate  of  strontian 100  +  200  strontian. 

Phosphate  of  magnesia 100  +    70  magnesia. 

Phosphate  of  alumina 100  +     64  alumina. 

Mr.  Dalton  observes,  and  thinks  the  observation  new,  that 
nitric  and  muriatic  acid  decompose  phosphate  of  lime,  as  well  as 
sulphuric  acid.  I  will  just  remind  him  of  one  fact.  In  the 
original  process  proposed  by  Scheele  for  extracting  phosphoros 
irom  bones,  the  first  step  was  to  decompose  the  phosphate  of 
lime  by  means  of  nitric  acid. 

II.  Bxperimenti  and  Observatiom  on  the  Combinations  of. 
Carbonic  Acid  and  Ammonia,  By  John  Dalton. — This  paper 
was  also  read  in  1 813.  He  begins  it  by  giving  an  account  of  the 
change  which  carbonate  of  ammonia  undergoes  when  exposed 
to  the  air.  One  half  of  the  ammonia  gradually  flies  on,  and 
leaves  a  bicarbonate  of  ammonia  comparatively  fixed,  and 
nearly  destitute  of  smell.  I  had  given  an  account  of  this  change 
in  the  last  edition  of  my  System  of  Chemistiy,  from  my  own 
.  experiments,  which  had  been  made  before  1813.  I  presume  the 
fact  was  known  to  other  chemists.  When  I  mentioned  it  to 
Dr.  Wollacton  and  to  Dr.  Marcet,  I  found  they  were  both  aware 
of  it,     I  moition  this  to  show  the  disadvantage  of  publishing 
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cheinicel  papers  so  many  yeara  after  they  hare  been  read.  In 
181^,  Mr.  Daltoa,  I  believe,  had  he  pnnted  his  paper,  would 
acarcdy  have  been  anticipated  in  any  puUication  ;  though  I  have 
mentioued  three  penonswhonere  aware  of  the  facts  at  least  as 
early. 

Mr.  Df^ton  is  not  disposed  to  give  credit  to  Gay-LuEsac's 
assertion  that  one  volume  carbonic  acid  gas  and  two  volumes  of 
ammonia  condenae  each  other  into  solid  carbonate  ;  but  I  can 
'give  my  testimony  to  the  accuracy  of  this  fact,  which  indeed  I 
nave  had  occasion  to  repeat  more  than  once.  If  you  mix  one 
volume  of  ammonia  and  one  volume  of  carbonic  acid  gas  toge- 
ther, or  two  volumes  of  ammonia  and  one  volume  of  carbonic 
acid  eaa,  in  either  case  you  get  a  dry  solid  salt.  The  first  is  a 
bicarbonate,  the  second  a  carbonate ;  for  what  Mr.  Daltoo  calls 
a  oBibonate,  1  consider  to  he  a  bicarbonate  j  while  his  subcai^ 
bonate  I  consider  as  a  carbonate, 

Mr.  Dalton  conceives  that  other  carbonates  of  ammonia  exist 
besides  these,  and  has  given  his  reasons  for  believing  in  the- 
exiatence  of  a  subtricarbonate.  It  may  be  true  that  such  a  salt 
exkts ;  but  his  reasons  are  not  sufficient  to  establish  the  tact. 

III.  Memoirs  of  the  late  Charles  White,  Esq.  F.R.S.  Sfc  u/ith 
SUference  to  his  prafeaionul  lAfe  and  Writings.  By  Thomas 
Heniy,  F.It.S.  Sic. — Mr.  White  was  for  many  years  one  of  the 
most  celebrated  surgeons,  and  possessed  one  of  the  most  ext«ih> 
sive  practices  in  the  north  of  Elnfland.  He  was  bom  in  Man- 
chester on  Oct.  4,  1728.  His  father.  Dr.  Thomas  White,  vros 
an  eminent  practitioner  of  the  different  branches  of  medicine, 
especially  of  snidery  and  midwifery.  Mr.  Charles  White  was 
eoucatea  in  Manchester  under  the  Rev.  Mr.  Rnssel,  a  respect- 
able clei^yman,  a  good  scholar,  and  a  polite  and  well-Jired 
gentleman.  The  pupil  made  a  fair  progress  in  classical  learning, 
and  at  a  very  early  age  was  taken  under  his  father's  professional 
tuition.  In  this  situation  he  soon  evinced  great  activity  and 
talent,  and  began,  when  almost  a  boy,  to  practise  in  a  line  which 
was  then  generally  confided  to  men  of  mature  age.  This  early 
introduction  laid  the  fonndation,  and,  perhaps,  was  a  principtu 
cause  of  the  high  character  which  Mr.  White  aiterwarda 
acquired  in  that  department  of  the  medical  profession. 

In  due  time  he  was  sent  to  attend  lectures  and  hospital  prac- 
tice in  London.  Here  he  had  for  a  fellow  student  Mr.  John 
Hunter,  who  became  afterwards  so  celebrated  as  a  surgeon  and 
a  lecturer,  while  attending- the, lectures  of  Dr.  William  Hunter. 
Here  they  contracted  a  friendship  which  lasted  for  life.  During 
bis  residence  in  London,  Mr.  White  devoted  his  time  most  dili- 
gently to  professional  objects,  scarcely  allowing  himself  any  tim« 
for  amusement.  He  afterwards  passed  a  winter  at  Edinbui^, 
«t  a  time  when  that  University  was  rapidly  rising  into  reputation 
M  a«chool  of  medicine. 
Having  availed  himself  to  the  utmost  extent  of  litese  oppcotn^ 
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nities  of  professional  improTement,  IHr.  AVliite  joined  his  father, 
and  Boon  became  an  emineat  practitioner  in  his  native  town. 
When  the  Manchester  Infirmary  was  established  in  1762,  he 
was  appointed  the  anrgeon  to  that  important  Institution,  and  hs 
continued  to  fill  that  station  till  a  few  years  before  his  death. 

During  the  eariy  part  of  the  last  century,  the  art  of  midwifery 
was  not  HO  generally  practised  by  males  as  at  present,  and  tlu 
female  midwifes  were  too  often  extremely  ignorant,  and  wets 
under  the  dominion  of  inveterate  prejudices.  The  injurionB 
effectB  of  these  deficiencies  were  more  felt  in  the  subsequent 
treatment  of  puerperal  women  than  during  the  time  of  labour. 
The  lying-in  woman  was  not  allowed  to  riSe  from  her  bed  befors 
the  ninth  day ;  the  curtains  were  drawn  around  her  ;  the  doon 
and  windows  were  closed ;  every  avenue  to  the  external  air  was 
stopped  ;  and  a  large  fire  was  kept  up  in  the  room.  She  wai 
loaded  with  blankets,  and  crammed  with  caudle,  cordials,  and 
broth.  The  frequent  effects  of  this  absurd  treatment  were  puer- 
peral and  miliaiy  feyers.  Mr.  White  set  himself  in  opponition  to 
nsagesso  fatal  in  their  consequences,  and  by  great  perscTerance, 
a  manly  spirit,  united  with  great  professional  ability,  and  the 
possession  of  the  public  confidence,  he  was  fortunate  enough  to 
ne  nltim^ely  able  to  accomplish  his  object.  His  patients  were 
allowed  to  rise  on  the  second  day ;  the  room  was  well  ventilated, 
and  kept  cool ;  and  no  cordials  or  vinous  liquors  were  alloweda 
except  when  absolutely  necessary,  and  under  proper  restrictionfl. 
The  good  effects  of  these  changes  were  so  evitient  as  to  cany 
conviction  wherever  they  were  introduced.  The  miliary  fever 
almost  entirely  disappeared,  and  the  puerperal  soon  oecama 
comparatively  of  rare  occurrence. 

Mr.  White  was  chosen  a  member  of  the  Royal  Society  in  1761 . 
On  the  original  institution  of  the  Literary  and  Phtiosophical 
Society  of  Manchester,  he  was  appointed  one  of  the  vice-presi- 
dents, an  office  which  he  continued  almost  to  the  period  of  hia 
death.  In  1803  he  wasseized  withophthalmia,  and  sufFeredlong 
and  severe  pain  in  his  left  eye.  The  inflammation  was  subdued, 
but  the  sight  of  the  eye  was  permanently  injured.  In  1612  tlie 
right  eye  became  diseased,  a  total  loss  of  vision  ensued,  and  bis 
general  health  rapidly  declined.  At  length,  on  Feb.  20,  1813, 
when  in  the  85th  year  of  his  age,  he  finished  a  long  life  of  unre- 
mitting exertion,  and  of  great  and  extensive  usefulness. 

The  following;  is  a  list  of  his  writings  : 

In  the  Phil.  Trans,  are  inserted  the  following  papers  :  1.  An 
Account  oftbe  Topical  Application  oftheSpungeintneSt(^rpag« 
df  Htemorrhages ;  1772.  This  practice  was  afterwards  super- 
seded by  the  invention  of  the  tentaculum,  for  which  surgery  is 
indebted  to  Mr.  Bromfield.  3.  An  Account  of  a  remarkabls 
Operation  on  a  broken  Arm ;  1760.  3.  An  Account  of  a  com- 
^te  Luxation  of  the  Thigh-Bone  of  an  Aduh  by  extenuH 
Violence  ,1766.  ^;^,^,g|^. 
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His  papera  in  the  Memoin  of  the  Literary  and  PbiloBophical 
Society  of  Mancheeter  ore  the  following ;  1.  On  the  Regenera- 
tion of  Animal  Substances.  2.  On  the  Natural  History  of  the 
Cow  80  far  as  is  relative  to  her  giving  Milk,  particularly  for  the 
Use  of  MaD ;  both  in  vol.  i,  first  serie^.  3.  Observations  ob  a 
Thigh-Bone  of  uncommon  Length ;  in  vol.  ii.  4.  An  Account 
of  three  diSerent  Kinds  of  Trees  which  are  Ukely  to  prove  a  great 
Acquisition  to  this  Kingdom,  both  in  Point  of  Profit,  and  as 
Trees  for  Ornament  and  Shade  ;  in  vol.  v. 

He  published  likewise  three  separate  works  ;  namely,  1 .  Cases 
in  Surgery.  2.  A  Treatise  on  the  Management  of  Pregnant 
and  Lying-in  Women.  3.  An  Essay  on  the  Gradation  in  Man,, 
and  different  Animals. 

I  must  here  notice  a  remark  of  the  author  of  this  biographical 
account  that  it  may  not  give  occasion  to  too  hasty  a  generaliza- 
tion.  "The  town  of  Manchester,"  he  observes,  "  (the  spring 
water  of  which  contains  much  ctjcareous  earth)  and  the  sur- 
rounding country,  afford  very  few  cases  of  stone ;  but  it  is 
remarkable  that  those  parts  of  Yorkshire  where  the  water  is  most 
free  from  calcareous  impregnation  are  entremely  productive  of 
this  terrible  disease."  It  nught  be  inferred  from  this  that  pure 
water  had  rather  a  tendency  to  occasion  calculous  diseases.  But 
it  ought  to  be  attended  to  that  it  is  very  seldom  indeed  that 
carbonate  of  lime  or  sulphate  of  lime  are  found  in  calculi ;  yet 
these  are  the  calcareous  salts  which  exist  in  waters.  Phosphate 
«f  lime,  which  is  the  most  abundant  saline  constituent  of  calculi, 
exists  in  bread,  and  in  every  kind  of  animal  food.  Hence  it  is 
rather  the  food  than  the  water  that  gives  a  tendency  to  this 
terrible  disease.  Glasgow  was  for  many  years  very  ill  supphed 
with  water.  Most  of  me  wells  yielded  only  hard  water,  and  the 
disease  alluded  to  was  fully  as  uncommon  in  Glasgow  as  about 
Manchester.  About  10  years  ago  two  water  companies  were 
established  in  Glasgow,  and  the  city  supplied  with  remarkably 
pure  water  (it  contains  only  -j-^th  part  of  foreign  bodies)  from 
the  Clyde ;  yet  no  tendency  towards  an  increase  of  this  disease 
has  been  observed. 

IV.  Remarks  tending  to  ■facilitate  the  Analysis  of  Spring  and 
Siver  Waters.     By  John  Dalton. 

The  object  of  this  paper  is  to  give  some  rules  by  which  per^ 
sons  but  httle  conversant  with  chemistry  may  be  enabled  to 
ascertain  the  goodness  of  the  water  with  wnich  mey  are  supplied 
for  the  purposes  of  domestic  economy  or  of  manufactures.  It 
contains  an  enumeration  of  the  most  common  tests,  with  direc- 
tions how  to  use  them,  Tlie  object  of  the  author  is  laudable  ; 
but  I  suspect  that  after  all  the  simplification  that  has  been  intro- 
duced into  the  mode  of  analyzing  waters,  still,  in  order  to  draw 
the  proper  inferences  from  experiment,  a  good  deal  of  practice 
and  considerable  knowledge  are  requisite.  Any  body  indeed  may 
i^ply  a  few  tests,  and  by  their  means  draw  a  few  obvious  infer- 
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ences  respecting  the  foreign  Bubatances  present  in  the  water 
under  examination.  If  it  becomes  milky  with  lime  water,  he 
infers  carbonic  acid  or  bicarbonate  of  lime ;  if  it  is  precipitated 
white  by  oxalate  of  ammonia,  he  infers  the  presence  of  a  salt  of 
lime.  Muriate  of  barytes  indicates  sulphoric  acid,  and  nitrate  of 
silver  muriatic  acid.  But  to  determme  the  quantities  of  th« 
bodies  present  in  water  is  much  more  difficnlt.  I  doubt  whether 
Mr.  Qatton's  methods  be  susceptible  of  much  precision.  It  is 
rery  difficult  to  determine  the  exact  point  of  neutralization  in 
very  dilute  solutions  ;  nor  do  I  beheve  that  the  exact  quantities 
of  fee  liquids  employed  cap  be  determined  by  measure.  Weight 
seems  the  only  accurate  method.  Mr.  Dalton  expresses  nis 
surprise  at  finding  that  lime,  though  supersaturated  with  carbonio 
acid,  still  acts  as  an  alkali  on  vegetable  colours.  A  little  consi- 
deration will  solve  this  difficulty-  Suppose  we  dip  into  a  Bolution 
of  bicarbonate  of  lime  a  bit  of  litmus  paper  previously  reddened 
by  vinegar.  •  The  paper  owes  its  red  colour  to  the  presence  of 
acetic  acid.  This  acid  is  capable  of  displacing  carbonic  acid 
from  all  bases,  and  uniting  with  these  bases  in  its  place.  When 
the  paper  is  dipped  into  tne  liquid,  the  acetic  acid  leaves  the 
Htmus  to  unite  with  the  lime ;  and  if  a  sufficient  quantity  of  lime 
be  present/  the  paper  must  resume  its  blue  colour ;  that  is  to 
Bay,  Itme  must  always  act  as  an  alkali  when  it  is  cotobined  with  a 
weaker  acid  than  that  which  disguises  the  vegetable  blue  colour. 
There  is  no  difficulty  then  in  seeing  the  reason  of  the  fact  whicK 
surprised  Mr.  Dalton  so  much. 

v.  Accotmt  of  the  Floating  Island  in  Denoent  "Lake,  Keswick. 
By  Mr.  Jonathan  Otley. — The  name  of  Floating  Island  is  given 
to  a  portion  of  earth;  about  six  feet  in  thickness,  which  rises 
occasionally  in  the  south-east  comer  of  the  lake,  not  far  from 
Lowdore,  generally  about  150  yards  from  the  shore.  It  is 
-attached  by  one  side  to  the  bottom,  and  sometimes  extends  to 
the  length  of  above  an  acre,  and  sometimea  constitutes  only  a 
few  perches.  Its  rise  is  only  at  uncertain  intervals.  Sometimes 
it  appears  in  two  successive  seasons,  and  sometimes  not  during 
an  interval  of  seven  or  eight  years.  Sometimes  it  rises  a  foot 
above  the  surface  of  the  lake,  and  sometimes  remains  several  feet 
below  that  surface.  It  usually  rises  to  the  surface  at  the  end  of 
a  warm  diy  season.  The  bottom  of  this  lake  seems  to  consist  of 
an  imperfect  kind  of  peat  moss  ;  and  Mr,  Otley  suggests  that 
part  of  the  bottom  is  occasionally  buoyed  up  to  the  surface  in 
consequence  of  the  great  quantity  of  gas  that  is  generated 
within  it.  Mr.  Otley  and  Mr.  Dalton  collected  a  quantity  of 
this  gas  in  1816.  Mr,  Dalton  found  it  a  mixture  of  nearly  equal 
Tolumes  of  carburetted  hydrogen  and  azotic  gases  with  about 
aix  per  cent,  of  carbonic  acid  gas.  No  oxygen  could  be  detected 
--  '-'■     This  absence  of  oxygen  I  think  remarkable.   I  have  found 


common  air  always  mixed  with  the  specimens  of  caibwettfid 
hydrogen  gas  collected  from  stagnant  water-pools. 
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Jan.  13,  1820.— Mr.  Herechell's  paper  "  Oa  the  Action  of 
CiystaJlized  Bodies  on  Homogeneous  Light,  and  on  the  Causes 
of  the  Deviation  from  Newton's  Scale  of  Tints  which  many  of 
them  develope  on  Exposure  to  a  polarized  Ray  "  was  concluaed. 
"When  MaluB  published  on  the  present  subject,  the  number  of 
doubly  refracting  crystals  known  to  philosophers  was  very 
'  limited ;  and  as  the  most  remarkable  of  these  possessed  only  one 
axis  o^  double  refraction,  it  was  presumed  that  Iluygen's  law 
wplicable  to  that  one  might  hold  good  in  all.  But  the  discovery 
Of  crystals  with  two  axes  of  douole  refraction  has  shown  the 
fallacy  of  this  generalization,  and  rendered  new  investigations 
necesauy.  The  author  proceeded  to  observe  that  there  are  two 
modes  of  conducting  observations  on  double  refraction  and  pola- 
lizatioD ;  the  oha  is  founded  on  the  immediate  observation  of  th* 
angular  deviation  of  tbe  extraotdinaiy  pencil ;  the  other 
depends  upon  the  separation  of  a  polarized  ray  into  compte- 
ntentary  portions  by  the  action  of  crystallized  laminse.  The 
author  preferred  the  latter  method,  and  after  pointing  out  it* 
iKivantages,  observed,  that  to  render  observatioos  on  the  tints  - 
developed  by  polarized  light  available,  they  must  be  capable  of 
being  compared  with  one  Another;  hence  the  importance  of 
knowing  the  ^stence,  and  tracing  the  laws  of  those  cauaea 
which  operate  to  disturb  their  regularity.  In  the  author's  first 
inquiries  on  the  polanzation  of  hght,  he  was  struck  by  the  great 
deviation  from  the  succession  of  colours  in  thin  laminss,  as 
observed  by  Newton,  that  many  crystals  exhibited  when  cnt 
into  plates  perpendicular  to  one  of  their  axes ;  and  fiudiog  this 
phenomenon  unconnected  with  iiTegularities  in  their  thiduieM 
or  polish,  and  uniformly  repeated  in  different  and  perfect  speci- 
mens, he  was  led  to  inquire  into  their  causes,  especially  as  they 
wpeared  to  form  an  unanswerable  objection  to  M,  Biot  a  theory, 
miich  peifectly  explains  the  tints  in  crystals  with  one  axis. 

In  the  several  sections  of  this  elaborate  paper,  the  author 
entered  into  a  detailed  description  of  the  phenomena,  which  are 
reducible  to  one  general  fact,  viz.  that  the  axes  of  double  refrac- 
tion differ  in  their  position  in  the  same  crystal  for  tlie  differently 
coloured  rays  of  the  spectrum,  bein^  dispersed  in  one  plane  over 
an  angle  more  or  less  considerable  according  to  the  nature  of  the 
substance.  In  many  bodies,  the  magnitude  of  this  dispersion  of 
the  axes  is  comparatively  small,  while  in  others  not  remarkable 
for  a  high  ordinary  or  extraordinary  dispersive  power,  it  is  very 
great,  and  renders  all  computations  of  the  tints  in  which  it  is  not 
taken  into  account  compietelv  erroneous.  A  new  element  is 
thus  developed,  which  the  author  observed  must  in  future  enter 
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into  all  rigorous  formuls  or  double  refmctioD ;  and  another 
itfrilcing  instaDCs  U  presented  of  the  inherent  distinctton  between 
the  different  coloured  moleculeB  of  hght.  At  the  same  time, 
continued  the  author,  by  the  complete  explanation  thia  phaciple 
affords  of  all  the  more  perplexing  anomalies  in  the  Hals,  ute 
theory  of  oscillation  stands  relieved  of  every  difficulty,  and  may 
be  received  as  adequate  to  the  representation  of  all  the  pbeoo- 
mena  of  the  polarized  rays,  and  entitled  to  rank  with  the  fits  of 
«asy  transmission  and  renection  as  a  general  and  simple  phyuoal 
law. 

At  this  meetine  a  paper,  by  Dr.  Granville,  was  read,  entitled  ' 
**  An  Account  of  a  Case  of  Ovario-gestAtion."  The  subject  of 
this  case  having  died  suddenly,  and  under  circumstances  rather 
peculiar,  an  examination  of  the  body  was  instituted  to  discover 
the  cause  of  her  decease.  On  opening  the  abdomen  a  quantity 
of  blood  was  found,  and  a  tumour  about  four  times  the  size  of  a 
hen's  egg  obstructed  the  view  of  the  internal  parts  of  generation. 
This  tumour  rested  on  the  letl  portion  of  the  uterus,  and  upon  . 
examination  was  found  to  be  connected  with  the  left  ovarium. 
At  the  inferior  part  of  this  tumour  diaphanous  membranes,  includ- 
ing the  rudiments  of  a  foetus  of  about  four  months'  growth,  were 
observed.  Upon  further  examination,  it  was  found  that  the 
ovarium  where  it  enretoped  the  placenta  had  been  ruptured  by 
Uie  growth  of  the  fcstua,  and  to  the  lose  of  blood  thus  oocasioDed 
the  death  of  the  mother  was  attributed.  The  uterus  was  consi- 
derably developed  J  the  right  ovarium  was  healthy ;  the  left 
fallopian  tube  waap<al80  sound,  and  unattached  to  the  tumour. 
The  different  stagefiof  the  dissection  were  illustrated  by  beauti- 
fiil  drawings  maae  by  Mr.  Bauer. 

Jan.  20. — A  paper,  by  Edmund  Davy,  Esq.  was  begun,  eoti- 
titled  "  On  some  new  Combinations  of  Platinum." 

BOTAL  GEOLOUICALBOCIBTY  OF  COKNWALL. 

Sixth  Anraial  R^rt  of  the  Council. — The  state  of  compant- 
tive  maturity  to  which  the  Society  has  now  arrived  affords  less 
interestiog  matter  for  remark,  thui  during  its  early  progress. 
The  Council,  therefore,  in  discharging  this  their  annual  duty  to 
the  members,  have  little  left  them  to  do  but  to  call  their  atten- 
tion to  the  respectable  rank,  which  the  Institution  has  attained, 
and  to  urge  the  necessity  of  their  continued  patronage  to  insure 
its  stabihty. 

Independently  of  the  intrinsic  advantages  of  an  Institution  of 
this  kind  in  gradually  adding,  by  the  labours  of  Its  members,  to 
the  knowledge  of  the  pfaysi(^  structure  of  Cornwall,  itporaesses 
a  secondary  value  by  attracting  to  this  part  of  the  county  indi- 
viduals eminent  for  their  genius  and  scientific  acquirements, 
whose  preaence  cannot  fail  to  be  useful  to  any  place  which  they 
visit. 

Owing  to  expenses  mcidental  to  the  completion  of  a  new 
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museum,  the  funds  of  the  Society  have  not,  as  was  expected,  as 
yet  justified  the  addition,  by  purchase  of  any  new  minerals  to 
the  cabinet ;  neither  have  the  donations  been  bo  numerous  and 
splendid  as  last  year.  The  Society  has,  however,  been  favoured 
with  not  a  few  specimens,  as  well  from  members  as  others. 

The  communications  on  geology  and  the  branches  of  science 
connected  with  it  have  been  aumerous  and  valuable,  and  the 
auantity  of  information  contained  in  several  of  these  respecting 
tbe  structure  of  the  county  and  its  mineral  repositories,  renders 
it  the  duty  of  the  Council  to  lay  them  before  the  public  as  soon 
as  materials  for  a  second  volume  are  accumulated,  a  period 
probably  at  no  great-distance. 

The  Council  regret  that  the  backwardness  of  many  of  the 
members  who  have  it  most  in  tlieir  power  to  forward  some  of 
the  most  interesting  objects  of  the  Institution,  justifies,  and 
indeed  renders  necessary,  the  repetition  of  the  following  appeal 
to  their  liberality  and  zeal. 

"  The  Council  cannot  avoid  expressing  their  regret  that  so  few 
tiew  specimens  have  been  obtained  from  the  county  mines ;  and 
t^iat  consequently  the  department  of  the  cabinet  set  apart  for  the 
reception  of  indigenous  ores,  which  ought  to  be  particularly  rich 
and  splendid,  contiques  to  be  defective,  and  is  eclipsed  by  many 
other  collections,  as  well  public  as  private ;  a  circumstance 
uniformly  exciting  tlie  suipnse  of  strangers. 

"TheCouncileamestly  request  the  attention  of  members  to  the 

Kind  object  of  the  Institution ;  that,  namely,  of  enlarging  our 
owledge  of  the  geological  structure  of  Cornwall.  It  is  impos- 
sible for  a  few  members  to  undertake  the  investigation  of  the 
whole  county.  It  is,  therefore,  hoped,  that  with  a  view  of 
«nabhng  the  Society  to  complete  its  long-promised,  but  still  very 
defective  geological  map,  members  will,  in  their  respective  dis- 
tricts, endeavour  to  ascertain  the  nature  and  relations  of  the 
rocks,  and  transmit  their  observations  made,  and  specimens 
collected,  from  time  to  time,  to  the  Secretary,  who  wiK  be  very 
ready  to  assist  their  inquiries  by  any  advice  or  information  in  ht& 
power.  Any  person,  even  although  unacquainted  with  the  prii^ 
uples  of  geological  science,  can,  it  is  obvious,  collect  specimeOB 
of  the  various  rocks  in  his  vicinity ;  and  members  are  requested 
to  bear  this  in  mind,  with  the  assurance  that  collections  of  this 
kind,  with  the  various  localitia  of  the  specimens  affixed,  will 
very  materially  promote  the  important  object  in  view.  One 
grand  desideratum,  and  which  might  be  very  easily  supplied  by 
members  resident  in  the  different  parts  of  the  county,  is  to  ascer- 
tain the  exact  limits  of  the  different  Granite  and  Killas  districts. 
The  farmers  end  miners  in  any  part  of  Cornwall  could  give  this 
information  to  any  gentleman  that  would  take  the  trouble  to 
record  it,  or  to  trace  the  boundary  lines  in  any  of  the  coun^ 
maps."  By  order,  John  Fobb£s,  Sec. 

<^(.SI,IS19. 
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.  The  following  papers  liare  been  read  since  the  last  report : 

I,  On  the  Throw  of  Veins.  By  Fred.  Hall,  Esq.— II.  On  the 
Importance  of  Mineralogicftl  and  Geological  Knowledge  to  the 
practical  Miner.  By  J.  ForbeB,  M.D.  Sec.— III.  On  theGranite 
Veins  of  Cornwall.  By  J.  Came,  Esq.  F.R.S.  Hon.  M.G.S. 
Member  of  the  Society. — IV.  An  Account  of  the  Alluvial  Depo- 
sitioas  at  Sandrycock.  By  the  late  P.  Rashleigh,  Esq. — 
V.  ObtiervatioDs  on  the  Alluvial  Strata  of  Poth,  SandTVCock,  and 
Pentuan.  By  J.  Hawkins,  Es^.  F.R.S.  M.G.^.  Hon.  Member  of 
the  Society. — VI.  On  the  Precipitation  of  Copper.  By  J.  Came, 
Esq.  F.R.S.  Sec.— VII.  On  the  Geology  of  Saint  Michael's 
Mount.  By  Dr.  Forbes.— VIII.  On  Elvan  Courees.  By  D. 
Crilbert,  Esq.  Vice-President  of  the  Royal  Society,  President. 
— IX.  On  the  Intersection  of  Lodes  in  the  Direction  of  their 
Dip  or  Underlie.  By  J.  Hawkins,  Esq.  F.R.S.  &«.— X.  On  the 
Geology  of  the  West  of  Cornwall,  Part  II.  By  Dr.  Forbes. — 
XI.  Appendix  to  the  above.  By  Prof.  Jameson. — XII,  Obser- 
Tations  and  Experiments  on  the  Construction  and  Use  of  a 
Safety  Bar.  By  J.  Ayrton  Paris,  M.D.  F.L.S.  Hon.  Member  of 
the  Society, — XIII.  On  the  different  Processes  employed  in 
Blastii^  Rocks  ;  being  an  Appendix  to  Dr.  Paria'a  paper.  By 
Dr.  Forbes.— XIV.  On  the  Temperature  of  the  Mines  of  Corn- 
wall. By  R.  W.  Fox,  Esq.  Member  of  the  Society.— XV.  On 
the  Temperature  of  Mines,  By  Dr.  Forbes. — XVl.  Notice  on 
the  Geology  of  the  Neighbourhood  of  Sidmouth.  By  C.  Wor- 
thingtoc,  Esq. — XVII.  On  the  Origin  of  the  Cornish.  By  the 
Rev.  S.  Greatheed. — XVIII.  Notice  on  the  Comish  Minerals  in 
tile  British  Museum.  By  C.  Konig,  Esq.  F,R,S.  Hon,  Member 
of  the  Society. — XIX.  On  the  Transmission  of  Heat  through 
different  Surfaces.  By  R.  W.  Fox,  Esq. — XX.  Notice  on  tne 
Coal  Field  of  Pontypool.  By  W.  Llewellin,  Esq,— XXI.  On  an 
!Ebbing  and  Flowing  Spring.  By  M.  Tracelle. — XXII,  Notice 
on  the  Employment  of  a  Mixture  of  Sawdust  and  Gunpowder  in 
Blasang  Rocks.  By  Sir  0.  Hawkins,  Bart.  M.P.  F.R.S.  a  Vice- 
President  of  the  Society. — XXIII.  Notice  of  the  Quantity  of 
lln  and  Copper  raised  in  Cornwall ;  and  of  the  Quantity  of 
Copper  raised  in  Great  Britain  and  Ireland  in  tlie  Year  ending 
June  30, 1819.     By  Joseph  Came,  Esq.  F.R.S.  &c. 

At  the  Anniversary  Meeting.  Sept.  21,  1819,  D.  Gilbert,  Eaq. 
M.P.  V.P.R.S.  Pres.  in  the  Chair,  the  Report  of  the  Council 
being  read,  it  was  resolved. 

That  it  be  printed  and  circulated  among  the  members. 

That  the  thanks  of  the  Society  be  presented, 

1.  To  the  authors  of  the  various  papers  read ;  and  the  donors 
drf' specimens,  books,  &c. 

2.  To  the  officers  of  the  Socie^. 

That  the  papers  of  Dr.  Paris  and  Dr.  Foihes  on  the  subject  of 
blasting  rocks  ne  printed  and  circulated  among  the  county  mines. 

Voi.xv.N°n.  K  G„„g,^ 
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Csmparative  View  of  the  Nuimdtr  of  Memben.~-hmt  uuiiTCr- 

aaiy,  172;  remored  and  dead,  12;  elected  this  yeM-,4;  total,  ItM. 

Officers  and  Council  for  the  pretent  Year. 

Pmident,—Xi.  Gilbert,  Esq.  M.P.  V.P.R.S.  He.  &c. 

Vic6'Pre»uients.—&iT'RoMpriix,  Dart.;  Sir  W .  Lemon, Bart. ; . 
L.  C.  Daubuz,  Esq. ;  Bev.  O.  Treweeke. 

Secretary. — John  Forbes,  M,D. 

l^tasurer. — Henry  Boase,  Esq. 

Librarian.—Kev.  C.  V.  U  Gnce,  A.M. 

Cuni/or.— Edward  C.  Giddy,  E«q. 

AuUtaul-Secrelarv. — H.  Moyle,  Jiin.  Esq. 

The  CotmciL—i.  Came,  Esq.;  T.  Hartley,  Esq.;  M.  P.  Moyfe, 
Esq.;  J.Riile,£M.;  J.Tfemenheere,£Bq.;  Rer.  Uriah  Tonkin; 
J.  Giddy,  Esq. ;  W.  Sandys,  Ek{.  ;  G.  D.  John,  Esq.;  J.  Ste. 
vetiB,  Esq. 


I .  Jutr/y n'j  of  a  Specimen  of  Blende,  By  Du  Menil,  ApothecaiT" 
at  Wunstorf. 
He  colour  of  thd  mineral  was  reddish-brown.  Its  fiactare 
traa  foliated,  its  specific  gravity  was  4'061.  Its  powder  was 
tigbt-browB.  Theaaalysist^adHctedinthesameiaaDnerasmiae, 
dflseribed  in  a  preceiun^  volume  of  the  Amtak  of  Philoiopkjft 
guve  the  followii^  oonstitucnta : 

Solplrar. 11-58  23-16 

Zinc 34-24   6^48 

Iron 4-04  8K)8 

46-H6  99-72 

Loss 0-14  0-28 


50-00  100-00 

(Schw^gger's  Jounal,  xxiv.  67.) 

U-  Chemical  Analysii  of  Egeran.  By  Stanislans  Cpunt  Douia 
Borkowski. 
The  nrinend  called  Eeerao  1:^  Werner,  and  cocsidered  by  him 
as  a  -species  distinct  from  idocraae,  is  fbuod  at  Haalau,  near 
Eger,  in  Bohemia,  and  has  for  some  years  b«en  well  Imown  to 
mineralf^ts.  Haiiy  ctmBidera  it  as  a  varie^  of  idocraae  ;  aad 
«ft  far  as  can  be  judged  from  the  cleavage,  this  (^pinion  seMU  to 
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be  >0  Ar  coitect  di&t  Ae  primitiTe  form  of  the  ciystds  is  die 
mnw  in  both.  At  the  some  time  there  it  a  considerable  difier- 
'  esce  in  the  appearance  of  the  two  minerals,  and  likewise  in  the 
chemical  conipositron,  tfaongh  this  last  may  be  owing  to 
foreign  matter  with  which  toe  Egeran  is  always  contaminated. 
Its  specific  gravity  is  3*294.  The  following  table  exhibits  the 
constituenta  of  ^eran,  as  defermined  by  the  analyais  of  Coitat 
Borkowaki : 

Silica 41 

Alaraina 23 

Lime 23 

MagneMt 3 

Iron ; 6 

Manganese 2 

Potash 1 

97 
(Schweigger'fi  Journal,  zxiii.  387.) 
Idocraae,  according  to  tin  analysis  of  KlapEoth,  ia  compoeed 
«a  follows : 

Saica 86-50 

iUnaioa 22-25 

Lime 33-00 

Oxideofiron 7-60 

Oxide  of  manganese 0-25 


So  that  Egeran  contains  less  silica  and  more  lime  than  idocrase^ 
Bot  if  a  mineral  from  Siberia,  which  Klaproth  considered  as  am. 
idocrase,  was  really  one,  as  there  is  every  reason,  from  his 
deschptioii  of  it,  to  eooclude,  then  the  oomposition  of  idociMte 
and  Egeran  ia  more  nearly  the  same.  IQaproth  found  the  cgta- 
position  of  the  Siberian  mineral  as  foRows  : 

Silica 4300 

Alumina. 1&35 

Lima 34*00 

Oxide  of  iron 5'50 

Oxide  of  maeganese Trace 

97-75 

Tke  sMcifie  gravity  of  tbe'Sibehan  mineral  was  3-366'- 
3-390.  its  eoloHT  wn  dark  olire-green.  The  vryatals  w«A 
rcttsngnlar  fonr-sided  pnsms,  with  the  edges  sometiines  a» 
laach  tmacated  that  thtty  assumed  the  appearancife  of  e^t-aided 
pnuBs. 

m.  NtmNickeiOre, 

CfOBstedt  made  known  a  new  nickel  ore  found  tt  Helnn{^^  in 

k2 
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Sweden ;  bat  did  not  describe  it.  Prof.  Pfaff,  of  Kiel,  bas  lately 
published  a  description  and  analyBis  of  it.  Of  tliese  I  shall  give 
an  abstract  in  this  place. 

The  colour  of  the  mineral,  when  recently  broken,  is  light  lead- 
grey,  approaching  to  tin-white  ;  but  it  gradually  tamisaes,  uid 
approaches  the  appearance  of  copper  ni<^L 

It  occurs  massive. 

The  lustre  of  the  fracture  is  splendid  and  vitreous. 

The  fracture  is  fohaled. 

Composed  of  granular  distinct  concretions,  resembling  steeW 
grained  galena. 

Fragments  indeterminate  and  blunt-edged. 

Opaque ;  streak  similar. 

Semihard  ;  very  easily  frangible ;  specific  gravi^,  6*129.  Its 
coDstitaents  are  as  foUows  : 

Nickel , 24-42 

Arsenic 46-90 

Iron 10-46 

Sulphur 12-36 

9314 

(Schwei^er's  Jotunal,  xxii.  253.) 

IV,  Position  of  Lyons. 
In  the  year  18II,  Baron  von  Zach  determined  the  latitude  of 
this  city  by  means  of  262  observations  to  be  46°  46'  67-37". 
Oabrief  Mouton,  a  celebrated  astronomer  of  Lyons,  during  the 
i7th  century,  determined  the  latitude  to  be  45°  45' 35-1".  But 
the  position  of  his  Observatory  ia  not  accurately  known.  TTie 
longitude  is  10'  in  time  E.  from  Paris,  or  22°  29''^9"  E.  of  Ferro. 
—(Correspondence  Astronomique  du  Baron  de  Zach,  i,  206.) 

V.  Clock. 

The  iirst  clock  ever  known  in  France  was  erected  in  the  fifUi 
century,  in  the  Cathedral  church  of  Lyons.  Gosdebaat,  or 
Gombau't  III.  King  of  Burgundy,  having  been  informed  that 
Theoderic,  King  oi  the  Goths,  who  resided  at  that  time  in 
Kavenna,  had  machines  which  marked  the  order  of  time^ 
according  to  the  movements  of  the  heaven  and  stars,  wrote  to 
him  requesting  to  have  one.  Theoderic  gave  orders  to  the 
celebrated  Boccius  to  make  for  him  two  such  as  perfect  as  pos- 
sible. Theod  eric  sent  them  to  Gondebaut.  with  an  excellent 
Jetter  which  mny  be  seen  in  the  works  of  CitBaiodorus,  Secretary 
of  State  to  Thei)deric,  who  was  accustomed  towards  the  end  of 
his  days,  afier  hi^  had  retired  from  public  affiurs,  to  amuse  him- 
self with  making'  quadrants,  cIogkb,  and  perpetual  Junps.— . 
(Ibid.  p.  226.) 

D„l,:.cbyCjOC>^[C 
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VI.  Declination  <^the  Needle  at  Ia/om. 

1751,  in  November 16*  46'W 

1752 16  00 

1755,  in  December 16  30 

1767,  in  December 17  15 

1760 18  30 

1761 18  46 

Ttau  the  increase  amounts  to  9'  or  10'  in  the  year, — (Ibid,  p.223.) 
VII.  Poiition  of  Lucca. 
Father  In^hirami,  during  a  residence  at  Lucca  in  1818,  had 
an  opportumty  of  making  a  set  of  observationB  to  determine  the 
latitude  and  longitude  of  this  celebrated  city.  The  followii^  are 
the  results : 

Latitude 43"   50*   49-5" 

Longitude 28    10    26-9  E.  of  Ferro. 

In  1809,  Baron  von  Zach  determined  the  difference  betireea 
the  longitudes  of  Pisa  and  Lucca  by  means  of  a  chronometer. 
The  result  gave  him  for  the  longitude  of  Lucca^ 

28°  10'  26-8" 
a  result  which  almost  coincides  irith  the  obsnTations  t^  Inghi- 
tami. 

The  latitude  of  Lucca,  detemuned  by  Baron  Ton  Zadi'a 
obserrationa,  is, 

43"  50'  50-54". 

Numbers  which  likewise  correspond  well  with  the  detenniot* 
tion  of  Inghirami. — (Ibid.  p.  227.) 

yilL  Position  of  Montpellier. 
The  latitude  of  Montpellier  was  ascertained  in  1811,  byBanm 
TOn  Zach,  and  found  to  be 

43°  36' 15-71" 
The  longitude  is  6'  IQ"  in  time  E.  from  Paris.— (Ibid.  p.  247.) 

IX.  Determiaation  of  tome  Placesonthe  Coaat  of  Sicily. 
By  Mr.  Charies  Rumker. 


LulMde.      1              [MfltBd.. 

Fiumicino 

41°  46'   00"  29°  62-  00"  E.  sfFelto 

Isle  of  Maritimo.  ...... 

Isle  of  PaTifnura 

Oinzenti 

38      1     00   29    43    45 
37    67    00  29    65      9  / 
:)7     IS    62   31     11     21/ 

(«»(l.p.249.X|^, 
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X.  Occiiltatimu  of  Stars  behind  the  Moon,  observed  at  the  Obser- 
vatory of  the  Royal  Academy  of  Turin  between  1813  and  1817, 
with  an  Adirowtatic  Telescope,  of  Ihlland,  o^42  Inches  Focus, 
and  44  Imks  vf  Opeidng.    By  M.  Plana,  Astronomer  Royal. 
I  am  iodttced  to  copy  the  following  table  on  account  of  the 
creat  utility  that  it  may  be  of  to  navigators,  See.  in  detennining 
tlie  loagitiwe  of  [daces.  Tbe  longitude  of  Turin  bdn^  accurately 
known,  and  the  observations  of  M.  Plana,  being  cdebrated  for 
tJueir  accuracy. 


Due. 

8Ur  eclipietf. 

HeuMlu-tinc. 

Hlft 

OM.4i 

(•TTMU-n. 

lOk      V    t»V  IMM. 

BB 

»*«fT«.n.f. 

8    48    4T-8     i». 

SS 

Aldebaru. 

1!      4    3«-9    iDin. 

1813. 

JUrcb  < 

u  BalieDK. 

»    £6     60^0    imm. 

6 

AMcbanm. 

T      a      S-8    Inn. 
a     19     M'5    cmer. 

April  17 

i'Li'i^;*'  ■ 

10    56    49-8     iDm. 

IS     16      e-S    cmrr. 

Alltlkdaablfil. 

No..    1 

fL  Balvn*. 

18     56       7-9     imm. 

Dm.?» 

^  A^nta. 

{   8      7     50-S    Imm. 

)  »     U    SS4    (Mr. 

DMklAd  loiAontS-^ 

18M. 

Jan.    1 

/,  BalKMB. 

8     ft!     75-9    Inn. 

Vo,.  25 

/.BalwHt. 

4    57     MS    b». 

ISIS. 

Ifvcbie 

1  GrmiBi. 

J II     44    aO-7     inm. 

}»    U      B-B    iwr. 

ism. 

rA.19 

$  Scorpion. 

(IS     £0   .40-4     imm. 

Jie    9«      8-3    rmer. 

DoDblM. 

ox.    t 

SOI'icrii. 

ID     15      8-4     ia.n. 

-NoT.K 

n  Lconii. 

(14     tS    M-l     imn. 
J 15    iS     IfrT     (M«r. 

Ra(bn-doali(fBL 

1811. 

Ftb.   fi 

,  LeoRte.  ' 

10    W   «1-l    lam. 

e 

.■  LilK*. 

16     16    56-1     Imm. 

17     SS    88-9    raier. 

V»<bt9 

«  Lconi.. 

.7     «    499     iam. 
8    3*    55-i    emcr. 

— 

1"  of  nncerlaialy. 

(Ibid.  p.  273.) 

XI.  Position  of  Places  on  the  Coast  of  the  Adriatic  Sea,  deter- 
mined by  Capi.  Smyth, 


Iiongiuide  £. 
FraaGrrrawich.l    Fran  Ferro. 


ble  of  Fano  (western 

point) , 

Isle  of  Meriere 

Capo  Drastr. - 

FortAlessantlro  atVido 
Capo  Kanco  . 


39*  SO*  20" 
39    62    60 
39    47     10 
39    38      6 
50 


19"  19'  50'W  69'  36" 
19  36  10  p7  14  66 
19  42  0  07  21  46 
19  56  38  37  36  23 
6  '50  [37    46    36 


L.oogic 


The  position  of  the  coasts  of  the  Adriatic  Sea  not  beiog  yet 
wail  deteimined.  Baron  voa  Zach  has  added  a  few  more  facts  to 
tfaoee  abore  stated  by  Capt.  Smyth.  It  will  be  worth  while  to 
mention  some  of  the  principal  of  these. 

1.  I<ecce,  a  town  between  Otranto  and  Brindisi,  the  Aletium 
of  the  ancients,  was  visited  by  Rizai-Zannoni  in  1786,  who, 
being  provided  with  an  excellent  Ramsden's  quadrant  of  two 
feet  radius,  determined  its  position  as  follows : 

Latitude,  40°  41'  4-2". 

2.  Baron  von  Zach,  being  at  Venice  in  1807,  deternuned 
the  position  of  a  great  number  of  places  in  that  city.  It  will  be 
sufficient  to  give  one  of  these  here :  namely,  the  sten^e  of 
St.  Mark. 

Utitode 450  25'  68-1" 

Longitude 30      0    _37-2  E.from  Ferro. 

3.  Being  at  Rimini  in  1808,  a  city  belonging  to  the  states  of 
the  church,  Baron  von  Zach  determined  the  position  of  th« 
following  places : 


.      Lalitade. 

*  Fetrn. 

44°     4'   37" 
44      3    46 
43    59    21 
43    54    43 

Rimini  palais  Garampi 

Tour  de  la  Fontanella 

Convent  sur  le  mont  Laro 

30     12    36 
30     18    37 
30    24    20 

4.  In  1799  the  Austrian  govemment  sent  the  astronomer 
M.  Bc^danich  into  Hungary  to  determine  the  geographical 
position  ofihe  prifHHpal  places.  Amtmg  the  rest  he  determined 
the  position  of^  the  two  following  places  on  the  coast  of  thft. 
Adriatic. 


Fiomi  (garden  of  the  CordeUers).  . 
Carlopago  (garden  of  the  Comm.) . 


45"  20' 
44    31 


35 


32     54    4(1 


6.  M.  Qaeaot  on  his  return  from  the  unfortunate  expedition  tn 
ll«ypt  about  the  end  of  1798,  determined  the  position  of  the  iw» 
foUowingi  places : 

Lftiitndr.  LongilnilF. 

.     Ragusa 42°  36'  30"   36"   51'   40" 

Lissa 43     10    00     33     51     00 

6.  The  brother  of  Bi^on  von  Zach,  at  that  time  in  the  Aus- 
ta»a  sanrice,  was  au^Joyed  betwe^i  1801  and  1305  in  making 
A  qarvey  of  the  Buehy  of  Venice.  He  deterauoed  the  powUo* 
tf>Cthe.fallowi»s  pla«e««atb«.«OMt.o£  (he  Adriatic : 


163  Sewit^e  LiteUisaue.  [Feb. 

I        LiUtlnds.       I      LoBgilade. 

Aquileja '46*  45'  64"  SI**     2'     F' 

BoccadeTteL !46    41  0  31      9      4 

Caorie  (Porto  di  Falc(m«ra) '46    35  42  30    33    49 

Capo  distria  (iBtria) 45    30  36  31     22    33 

Cavolino  (Porto  di  Reve-Tecchia) 

Duino  (Porto  dei  Ba^i) 

I^ume. 


46  28  61  ,30  13  27 

46  46  60  31  3  43 

45  20  12  32  6  30 

Orado  (Porto  Grado) |46  40  17  J31  3  36 

i46  29  28  29  40  64 

45  40  9  '30  44  32 

>.  GeorgiodiPirano(lBtria) 45  29  44   31  14  19 


Manno  . 
Nardo  cortello.  , 


Trieste. 


45    38    30  : 


7.  BoBcovick  and  Maire,  while  employed  in  laying  down  a 
map  of  the  states  of  the  church,  determined  the  position  of  the 
following  places : 

Latlladc.  LoDgtMle. 

Ancona 43"  37'  64"  31"    9'    45" 

Cerria 44    15    31     30      0    21 

Comacchio 44    40    27     29    60    40 

Fano 4S    61      0     30    40    31 

Fenno 43    10    18     31    22    19 

Loreto 43    27      0     31     15    43 

Peearo 43    65      1     30    34    14 

Rarenna 44    25      5     29    31    29 

Rimini 44      3    43     30     13    29 

Bipa  traiuone 43      0    24     31    26    23 

Sinigaglia 43    43     16     ......30    62    23 

(Ibid.  p.  274.) 
XII.  hh  of  Elba. 

It  has  been  commonly  believed  that  the  Isle  of  Elba,  in  con- 
sequence of  the  inexhaustible  mines  of  iron  in  which  it  abounds, 
especially  Monnt  Calamita,  which  is  supposed  to  be  a  solid 
mass  of  loadstone,  has  a  sensible  effect  upon  the  needle.  Hence 
it  has  been  thought  that  vessels  in  the  neighbourhood  of  this 
island  could  no  longer  depend  upon  the  declination  of  their 
needles,  bei^  the  same  as  at  a  distance.  This  was  tried  by- 
Mr.  Charles  Rnmker  in  1818,  but  at  the  distance  of  two,  three, 
or  four  nautical  miles  from  the  island  he  did  not  find  that  the 
needle  in  his  vessel  was  in  the  least  affected  by  the  action  of  the 
island.  The  variation  of  the  compass  was  18°  18'  40"  W. — 
(Ibid.) 

Xllt.  Population  of  the  Caltau  inNov.  1819. 

The  CaltoD  is  a  subuib  of  Glasgow  inhabited  chiefly  by  jour- 
nevmen  manufoeturen.  It  has  been  lately  erected  into  a  bureh 
of  barony,  and  in  conseqaeoce,  the  following  enumeration  of  uc 
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iDhabituiU  and  of  their  profesBioos  i/aa  taken.  ItisadocameaC 
of  so  curions  a  natore  that  I  think  it  well  worth  preBerving,  l^ 
inserting  it  into  a  journal  more  like  tly  to  be  preserred  thui  a 
«(HnmoD  newspaper. 

Female  householders 1958 

Labourers  and  porters 1097 

Weavers 6132 

Wrists  and  sawyers 601 

Shoemaken ....^ 721 

TaylfVB 263 

Cotton  siHoaen 839 

Ma^ofacturers 120 

Merchants  (shopkeepers) 101 

Warpers  and  starchers 283 

TfaileTS  and  toolmakers 125 

Blacksmiths  and  tinsmiths 233 

Booksellers 67 

Dyers  and  batten 96 

Warehoiuemen 153 

Bricklayers  and  plasteren 178 

Masons  and  slateis. , . . .' 229 

Butchers 68 

Preachers  and  teachers , .  64 

Clerks  and  surreyors 1 19 

Barbers  and  hecklen 52 

Engravers  and  founders 100 

Printers  and  tamers 76 

Cansewayers 38 

Ooth  uppers 46 

Letter  carriers 18 

Messengers  and  sheriff  officers,  ...',..  15 

Hosiers 106 

Watchmakers  and  china  dealers 23 

Brush  and  umbrella  makers 33 

Saddlers  and  tanners 20 

Brokers  and  pedlars 70 

Coopers  and  gardeners 49 

Pensioners  and  sailors 101 

Watchmen  and  chapmen 71 

Cowfeedera 45 

Glass  and  pin  makers,  engineers 51 

Brewers  and  bakers 217 

Carters  and  horse  dealers 2U9 

Portioners  and  surgeons 28 

Lodgers  and  servants 1309 

Orocers  and  spirit  dealers, 612 


IgltlzscbyVl' 


ooqIc 


.    Nationt. 

Sootali...,....'  ....'....i...^..«.  13^2 

Irish ,...  3^12 

Engliah "     162 

,  Americans -8 

Germaos  .''.'.'.'..'...'.'. i .   3 

Swedes ■ .  • 3 

ItaHuis.  .......  ^  .••••...  ^  •>•*•>.  ••  -6 

■  16,616 

XIV.  MtteoraloguaKXMeKvatiiHu  at  Ctrk.    Bf  T.  Holt,  Eaq. 
.       (WkhftTJate.  -See  CI.) 

(Ta  ]  Ir,  TbaBMoa.) 
DEAR  Slir.'  CoTJt,  Oct.  a,  1S19. 

I  ENCLOB-B  you  the  report  vS  my  metepcological  observations 
made  intuad  near  Cork,  fol-  the  tiiird  .quarter  of  1819;  and 
am,  4^ar  Sir,  with  due  reepe^tt, 

Your  obe  dient  humble  Beiraut, 

Thojus  Holt. 


-  RtiHA-ftKS.- 


juLr. 

I.  Clvud;)  dry.  ' 

e.  Rainy  aarn  and -evcBiag, 

a.  a«ady. 

4,6,  S.  Brtgbida^i. 

T.  Blight  I  brMze. 

8.  Dry,  rinsdH.- 

9,10,11,18.  BricUdayi. 

13.  Dry,  omnail. 

14.  Ilaiuy  naming  i  cloidy. 

15.  Cloudyi  ihowen. 

16.  Dry,  d*ll4>y 

IT.  Bt^I. 

IS.  Rainy;  clandy^   . 
IB.  Rainy  (  i^iniieryday, 
S0,8l,Sf,93,  !4.  Brigbtdafi. 
is.  CloBdy;  (howrn. 
SB.  Dry  i  dnudy. 
87,  88,  89,  30,  SI.  Birslit  doyi.'  ' 
AUGUST, 

1.  Bright  I  ihundrK 

8.  Dillo  I  liaising  aarfdiMMtri 

3.  Ovcrcaul,  dry. 
i.  Rri|[ht. 

fi,  0.  CIniilyi  ligW-»lw««H>' 
-  T.  Clandy  t  dry,    ... 

8.  Kravy  Aiibiiiii 

9.  Clnndyt  dry.     ' 

10,  nlitn  I  rainy  cnniDg. 

11.  Cloudyi  dry. 

IS.  Raiay. 


13.  0«rcartj  dry, 

14.  DiMo,  dillo. 
la.  Brighi: 

16,  17,  iS.  B^(  daykt  fog  morninK 

andcvFning. 
I9,'20;2l,«e,21,84.  Brigfatdayi. 
SA,.iB.  Clouded,  dry  days. 
ST.   BrIjM. 
iS.Se.  HcflTy  Ehuiren. 

30.  D<t)n,dllto,  windy. 

31.  Dry)  olody. 

■     -ffiPTEMBEn, 
1.  Brifiht. 

8.  Gsiidy  ;  TaidyeTCDia^    - 

3.  Bright. 

4.  Riiiny  oumiof:nDd«iening, 

9.  Hrigtii  {  occasional  «hoi*«x 
6.  Cloady. 

T.  Bright. 

8.  Cifudy  {  lighl  Aayitn. 

ft.  Rainy  moral  light  ■botrrri. 
IO,-]l,'lf,'13,  H,  la,  16^  Brighldayi. 
n.  CUi«dy. 
\lt.  BtiKhl. 
ie.  Orrrcolt. 

80,81.98,83.  Brlgktdayi. 
H:iK  ■Ufin^mmm. 
£6,  ST.  l-'airt  rainy  cMnlngi. 
86.  Brigiii;  ocraiioival  ibawen. 
■M,  Bright)  windy, 
30,  Rainy )  windy. 
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XV.  New  Rocket. 
Capt.  SchuBiaclier,  brother  of  Professor  Sdrnmitcker,  Astro- 
nomer  Roy&l  at  Copenhagen,  has  invented  a  new  kind  of  rocket, 
which  is  said  ereaOj  to  surpass  the  Conereve  rockets,  both  in 
their  force  ana  in  the  accuracy  with  which  they  may  be  thrown. 
The  King  of  Denmark  has  established  a  new  cOrps  of  trtitleiir 
{Baketer-earpt)  commttoded  by  Capt.  Schumacher,  whose  busi- 
ness is  to  throw  these  rockets.  They  ascend  to  a  venr  great 
height  in  the  air;  and  when  they  have  reached  the  highest 
}>oint,  a  globe  of  tire  makes  its  apdearauce,  which  is  so  vivia  that 
it  may  be  seen  at  the  distance  or  70  miles.  Capt.  Schumacher 
elevated  tbem.  in  the  island  of  Hjelm  in  1816,  and  they  were 
seen  distinctly  by  bis  brother  at  Copenhagen  at  the  distance  (rf 
17^  German  miles.— (Correspondence  Astrooomique  du  Baron  - 
de  Zach,  i.  p.  266,) 

XVI.  Pink  Sedimmt  of  Urine.  By  Dr.  Proot. 
I  lately  had  an  opportunity  of-examining  the  most  marked 
specimen  of  pink  sediment  I  had  ever  seen.  ItcoDsisted  almost 
entirely  of  the  hthate  of  ammonia.  Pink  sediments  in  general 
consist  either  of  this  substance,  or  of  the  lithate  of  soda  mixed 
with  more  or  less  of  the  phosphates.  When -the  hthate  of  soda 
and  the  phosphates  prevail,  the  sediment  usually  assumes  the^ 
form  of  what  has  heen  denominated  the  lateritious  sediment.  In 
specimens  of  this  latter  description,  I  have  several  tiuws  found 
nitric  acid ;  and  in  all  oasea  I  have  satisiied  myself  that  the  fsd 
colour  of  these  sediments  depends  upon  some  shgbt  mixture  of 
ttepuTpurate  of  ammonia,  or  of  soda,  according  as  the  sediment 
itself  consists  of  the  hthate  of  aituaosia  or  soaa.  Perhaps  the 
fonnaUoa  of  the  purparic  acid  may  be  explaiaed  by  supposii^ 
fhat  the  nitric  and  liuiic  acids  ar«  secreted  together,  and  that  tiM 
purpuric  acid,  or  rather  the  purpuiate  of  ammonia,  is  formed  by 
uw  action  of  the  nitric  npon  the  lithic  acid. 
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fool  indiaaiMpr,  rlnatcd  to  Ihc  nne  heicht  u  the  raiB^fyage,  aad  iktllCKd  ^  » 
tap^f  losl,  placed  msm  iocba  nboTB  ihe  edge  of  lire  bBaon.  Tbe  CTet  of  Ike  rMt 
>ci^l,  wlikb  permibarrce  cuncBl^^ir,  B«t  eiclndnibento. 
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Tfce  «bKna(if>iii  lo  ench  ltD«  of  the  table  appl;  to  a  period  of  tw«lv.fow 
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4i^n<nn,  (kat  ike  reiult  la  incli  tdtd  In  the  actt  ralJawio;  nbiervatlq  ». 
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REMARKS. 
Tm^fth  JfaXA.— I.  Clon'iy.  3.  Rainr  tnorDlni;.  3.  Hoa»  frott:  flnc  day. 
4.  Kaio;  notDlng  and  ereu'lnc.  5,  B.  Orereut.  7.  SamBissi^  thii  norDiagi 
mach  wind  at  alght.  S.  FiDc:  windj:  (hgmaniMcrat  Tottoiham,  10*.  9.  Snow 
In  tbc  nigbl,  covering  (be  graliiid  afaove  an  iDcb  derp.  10.  Cirrsi,  CfrrwHMabu.- 
fluei  tliermomcler  at  Toltenham,  8°.      II.  Verj  Taggj  moTDins:    {loomy  day. 

15.  HoniiDg,  flne:  idow  and  deet,  p.m.  IS.  A  Utile  ileel;  abont  dx,  f.m.m 
thowti  of  rain,  after  which  it  hegao  10  fterie  again.    H,  arrocmKalui!  fl&e. 

16.  Foggy  mocuiog:  ath&ncanmencedBbaa(IO,a.iD.and  went  on  tlllaixtallheinme' 
boar,  p.  m.  16.  Foggy  i  frott  cantinaed  tliraugh  tbe  day,  but  at  night  it  wa*  lery 
itonny,  witbralafrom  the  S  and  8  E.  IT.  Rainy,  IS-SO.'Cloody  and  gloomy. 
SI,  Rain.  23.  Orrvt,  Cimttrliu,  GmuhitrMiu.  84— ST.  Hoar  frorit :  fair. 
S8.  A  pretty  coniiderable  fall  of  idow,  leaving  an  Inch  depth  on  the  groood  aftcr^ 
inparl,  melting  ui  itfell,    10—31.  Fine:  Cirruii  tnow  on  the  ground. 


X  RESULTS. 

Windi:  If,9|  NE,9|  E,  l|  BE,  3;  8W,  li)  W,  1 1  NW,4t  Var.  1. 
Barometer:  Mean  height 

Fwihemonlb SS-BU  iochea 

ForthelonaT  period, ending  the  8th S9-STS 

For  14  dayi,  ending  the  lOlh  (moon  north) S0-9B9 

ForlXdayi,  ending  the  SSd  (moon  toDth)  ,. aS-790 

ThenMHnelet  I  Mean  height 

For  the  montb S4-lt* 

For  the  Innar  period  (at  nboTe) 37-88 

ForSOdayg,  [heeaaln  Saglllariu 30-65 

Hygromelrr:    Mean  for  the  month 88'34 

EtapotMion , g.^jl  |iui_ 

"*<" • 24* 

By  •  tecoad  gtufe g.4g 

AndalTottenbam ^.^ 


»t*Tke  meao  temperalnre  of  the  montb  at  ToOenham,  with  three  dayt'  ohternu 
tiom.  In  dllTerent  paru  mpplied  from  the  abore  iMle,  li33'5eo.  The  Iheniomeler 
at  Tottenham  hai  ralber  ibe  more  open  expMorc  <tf  the  two.  A  fine  eibibmon  of 
tbe  .^arara  BarutUt  wai  oburred  Ibere  between  I J  ud  12,  p.  m.  on  the  14Uk  of  Ibe 


i^tttmng,  Miralfird,  FirH  Mtna,i5,  1820.  1.  BOWABSb 

D.q,t,:scbyGOC>^lC 


r 


ANNALS 


PHILOSOPHY. 


MARCH,    1820. 


Article  L 

.Biographical  Account  of  Stephen  Hala,  D.D.  F.R.S.  Sec. 
Rector  of  Farringdon,  Hampihirt,  and  Minuter  (fTeddington, 
Middietex. 

Dr.  hales  was  bora  in  the  coun^  of  Kent  on  Sept.  7,  1677. 
He  was  the  son  of  Hiomas  Hales  ana  Maiy  Wood.  His  family 
was  one  of  the  oldest  and  most  respectable  in  the  whole  coua^, 
and  his  grandfather  had  been  raised  to  the  dignity  of  a  baronet. 

He  acquired  the  rodiments  of  his  education  in  his  father's 
house.  His  tutors  seem  to  have  confined  their  instructions  to 
those  branches  of  knowledge  which  were  considered  as  connected 
with  the  eccleaiastical  profession  to  which  be  was  destined. 
NoUmig  at  this  earty  ^e  annoimced  the  ^at  talents  which  he 
had  received  from  nature,  unless  we  consider  the  assidui^  with 
which  he  devoted  himself  to  his  studies,  and  the  correctness  of 
his  mode  of  thinking,  as  indications  of  genius.  And  in  &ct  they 
often  constitute  the  dawn  of  a  great  man's  career,  making  their 
appearance  before  any  other  indication  of  great  abihties  can  be 
OMerred. 

He  went  toCambridge  at  the  age  of  19,  and  became  a  pen.* 
■ioner  in  Bennet  College.  Here  he  took  his  degree,  and  here 
be  b^gau  to  show  a  fondness  for  mathematics  and  physics.  He 
devoted  himself  to  these  pursuits  with  such  ardour  that  without 
any  other  assistance  than  nis  own  labour,  be  made  himself  suffi- 
ciently acquainted  with  the  system  of  Copernicus  to  represent  it 
in  a  Kind  of  planisphere,  in  which  the  planets  were  placed  in 
their  natural  ordet,  and  made  their  rerolutions  in  times  propor- 
tioiul  to  the  times  of  thetr  real  reTolutions.  Such  •  machine 
'  Vol.  XV.  N°  III.  L  r- ■       i 
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was  &t  tbat  time  butUttle  known,  though  they  have  siace  become 
very  commoa  in  England  under  the  name  of  Orreries  ;  because 
the  Earl  of  Orrery  employed  Mr.  Graham  to  conBtnict  one  ofthe 
first  of  these  machines,  which  served  afterwai-ds  as  a  model  for 
all  subsequent  ones.  A  machine  of  this  kind  constructed  by 
Mr.  Roemer  was  exhibited  to  the  French  Academy  in  the  year 
1680.*  But  Dr.  Hales  was  not  aware  of  any  sudi  prenooft 
invention  when  he  constructed  his  own  machine. 

Dr.  Stukely,  who  afterwards  settled  in  London  as  a  physician, 
was  at  that  titte  id  Cambridge,  and  io  tha  same  college  with 
Dr.  Hales.  These  two  young  gentlemen  had  a  similarity  of 
taste  which  soon  rendered  them  mseparable  companions.  Thev 
traversed  the  environs  of  Cambridge  in  search  of  plants,  witn 
Mt.  Ray's  Description  of  the  Plants  which  grow  in  the  neigh- 
bourhood of  Cambridge,  for  their  guide.  This  faithful  guide 
often  led  them  into  places  veiy  little  frequented,  where  they 
could  obtain  nothing  to  satisiy  tneir  thirst  but  sour  small  beer. 
This  beer  Dr.  Hales  rendered  drinkable  on  the  spot  by  infiuing 
into  it  a  quantity  of  wormwood  or  some  other  bitter  plant,  to  the 
ffreat  astonishment  of  his  hosts.  Thus  the  knowledge  cf  planta 
began  already  to  reward  him  for  the  trouble  which  it  cost  nim  to 
acquire  it. 

To  the  study  of  botany  was  joined  tbat  of  chemistry ;  and  our 
two  ftiends,  not  satisfied  with  the  ordinary  lectures  of  the  pro- 
fesaor,  repeated  in  their  own  apartments  various  expenments  of 
Boyle,  and  attended  with  the  greatest  assiduity  the  chemical 
.  processes  carried  on  at  Triaity  College  in  a  laboratory  that  had 
balonged  to  Sir  Isaac  Newton,  and  in  which  the  chemical 
mannacripts  of  this  great  man  had  been  burned  by  a  fatal  acci- 
dent. Such  was  the  ardour  with  which  Hales  devoted  himself 
to  this  study,  tbat  lie  seems  already  to  have  conceived  that  he 
should  on  a  future  day  have  it  in  his  power  to  repair  this  great 
loss  to  the  chemical  woi4tI. 

Anatomy,  which  is  so  essential  a  part  of  science,  was  not 
neglected  by  our  two  young  gentlemen.  Hales  made  such 
progress  in  it  that  he  even  contrived  a  new  mode  of  rendering 
the  vesicles  of  the  lungs  visible  to  the  eye.  He  fixed  a  gun- 
barrel  to  the  windpipe  still  attached  to  tlie  Innga,  litis  barrel' 
was  heated  by  passing  it  through  a  chaffer,  and  he  blew  through 
it,  for  several  hours,  into  the  lungs,  a  hot  dry  air,  whidi  dried 
aU  tile  membranes  and  vesicles,  keeping  them  still  in  a  state  of 
distention.  He  then  poured  in  a  quantityof  melted  tin  ;  fortius 
metal  melts  at  a  temperature  so  low  tbat  when  in  fusion  it  does 
not  destroy  the  texture  of  animal  bodies.  When  every  thing  was 
cold,  he  destroyed  the  whole  of  the  lungs  by  a  long  maceratioii. 
there  remained  a  Rne  anatomic  tree,  which  not  only  represented 
exacUythe  figure  ofthe  interior  of  the  lunga,  but  enaUed  him 
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to  Ibrm  kom«  aotioD  of  its  total  cwitcity,  and  oTits  different* 
cavitieB,  This  ingeniouB  ideti,  whick  woi^d  have  done  honour 
to  HuyBch  or  to  Wioslow,  was  the  fruit  of  tl^  reflectionB  of  a 
stadent  of  anatomy.  How  great  expectations  might  have  beeo 
formed  of  the  discoveries  (rf  ois  mature  years. 

When  we  consider  the  astonishing  progress  which  Hales  mada 
in  every  branch  of  physics,  we  should  be  tempted  to  conclude 
that  he  devoted  the  whole  of  his  time  to  these  pursuits.  But 
this  would  be  a  great  mistake.  His  physical  studies  did  not  in 
the  least  interfere  with  those  which  had  befio  the  chief  motive 
&a  his  repairing  to  Cambridge ;  and  he  had  made  such  progress 
in  his  theologi^  studies  that  those  persons  who  had  the  oireo- 
tion  of  the  College  being  afraid  that  so  promising  an  associate 
iihould  escape  them,  got  nim  made  a  fellow  before  the  age  of  26 

SMLrs,  and  though  at  the  time  there  was  no  vacant  fellowship, 
e  took  BUcceSBively  all  his  de^es,  and  soon  after  was  named 
I)ean  of  Ely ;  so  firmly  was  his  ecclesiastical  reputation  esta- 
bliahed.  It  is  a  difficult  task  for  most  persons  to  acquire  a  cont- 
peteat  knowledge  of  a  single  science;  but  Br.  Hales  had 
abilidea  sufficient  to  render  himself  almost  equally  well  skilled 
in  them  ell. 

As  soon  as  be  had  taken  orders,  he  was  appmaled  curate  of  . 
Teddington,  in  the  county  of  Middlesex ;  afterwards  he  got  tha 
living  of  Orlock,  in  the  county  (^Somerset,  which  he  excnaoged 
for  uie  living  of  Fajringdon,  in  Hampshire,  and  in  aU  theae' 
sitnations  he  performed  bis  clerical  duties  with  the  ntmoat  pro- 
priety,  and  to  the  entue  satisfaction  of  his  parishioners.  He  was.' 
elected  a  fellow  of  the  Royal  Society  in  the  year  1718,  and  th» 
year  foUowing  be  began  to  read  to  that  learned  body  some 
experiments  upon  the  effect  of  the  heat  of  the  son  in  elevating 
the  sap  in  trees.  The  Society,  struck  with  the  importance  of  fair 
invesugations,  exhorted  him  to  continae  them.  He  complied 
with  their  request ;  and  in  the  year  1 737  published  the  fruits  of 
his  researches  under  the  title  of  "  Statical  Essays ;  containing 
vegetable  Statics  ;  or  an  Account  of  some  statical  Experiments 
on  the  Sap  in  Vegetables,  being  an  Essay  towards  a  natural 
History  of  Vegetatiou ;  of  Use  to  those  who  are  cnrious  in  the 
Cultuie  and  Improvement  of  Gardening,  &c.  Also  a  SpeameiB 
of  an  Attempt  to  analyze  the  Ait  by  a  great  Variety . of  Chymio- 
Stalical  Experiments,  which  were  read  at  several  Meeting* 
before  the  Royal  Society."  This  work,  which  immediately  raised 
the  author  to  the  very  6r8t  rank  among  British  philosophers, 
was  dedicated  to  George  II.  at  that  time  Prince  of  Wales. 

Few  books  were  ever  more  favourably  received  by  the  public, 
and  few  ever  deserved  a  better  reception.  Most  of  the  eimai-' 
ments  were  quite  new,  and  the  hand  of  genius  was  every  wherr 
eoospicuous  m  tbea»,  which  ia  alone  capable  of  opening  a  neir 
Mad  to  ffeaX  discoveries.  Ho  made  no  atiempt  toi  rear  -any 
1.2  r-         I 
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bypothBiis  of  his  own;  btitBtated  ezperimento  which  comfdetelT^ 

overtUTOfld  all  the  hTpotheses  previously  cootriTed  to  account 
for  the  motion  of  the  sap  in  trees.  They  often  led  him  to 
surprising  conclusions.  Could  it  have  been  believed,  for 
example,  that  the  force  with  which  a  vine  branch  draws  the  sap, 
■at  the  time  when  the  sap  flows,  is  equal  to  the  pressure  of  a 
column  of  water  36  feet  in  height.  Yet  Dr.  Hales  ccmonBtrated 
Uiis  by  cementing  glass  tubes  to  the  extremities  of  vine  branches 
cut  at  that  season,  and  obserring  how  high  the  sap  isEoing  oat 
from  the  branch  rose. 

Similar  experiments,  but  made  in  a  different  season  of  the 

J'ear,  and  upon  a  great  number  of  plants,  informed  him  of  the 
orce  and  uie  quantity  of  transpiration  of  plants,  which  he 
contrived  to  collect  ana  render  sensible.  The  motion  of  the  sap 
in  trees,  and  even  the  existence  of  vesnels  of  communication 
which  allow  it  to  pass  laterally  from  one  side  to  the  other,  are 
rendered  obvious  to  the  eyps  with  an  inconceivable  ingennity. 
He  estimates  the  effect  of  the  heat  of  the  sun  upon  different  parts 
of  trees,  and  that  of  the  temperature  of  the  eartti,  which  be  deter- 
mines to  as  great  a  depth  as  the  roots  usually  reach.  He 
explains  the  use  of  the  leaves,  till  that  time  very  little  under- 
itood,  and  which,  according  to  him,  are  the  organs  by  which 
plants  exhale  durii^  the  day  the  liquid  which  they  draw  from 
tbe  earth ;  and  which,  during  the  night,  or  the  contraiy,  draw 
back  again  the  moisture  which  they  find  in  the  air.  This  alter- 
nate motion  in  plants  is  a  substitute  for  the  circulation  of  the 
blood  in  animals.  It  would  occupy  too  much  room  to  specify 
all  the  curious  experiments  relateu  in  the  first  part  of  this  WMk, 
and  the  singular  conaequences  which  he  deauces  from  them. 
But  it  would  be  improper  to  overlook  the  modest  reserve  with 
which  be  every  where  restricts  himself  to  a  bare  statement  of 
&ct8  without  hazarding  any  other  conclusions  then  those  which 
a  rigid  calculation  have  converted  into  certainties.  It  is  unfor- 
tunate for  the  progress  of  physics  that  this  sage  conduct  has 
been  too  seldom  Imitated. 

The  second  part  of  this  work  is,  ifpossible,  still  more  interest- 
ing than  the  first.  It  constitutes  the  real  foundation  of  pneu- 
mniic  chemistry ;  for  it  is  doubtful  whether  Dr.  Black,  who 
produced  the  first  great  impulse,  would  have  been  able  to  have 
made  out  the  ctwstitution  of  bmestone  had  it  not  been  for  the 
previous  experiments  of  Hales.  Dr.  Black  himself  informs  us 
that  it  was  the  previous  experiments  of  Dr.  Hales  on  hmestone, 
who  demonstrated  th^t  when  this  mineral  is  dissolved  in  acids,  s 

aaandly  of  air  is  disengaged  trom  it,  that  led  him  first  to  draw 
le  condosion,  that  bmestone  is  a  compound  of  quicklime  and 
air.  An  examination  of  the  air,  which  he  called ^/tred  air,  led 
Urn  to  the  knowledge  of  its  nature  ;  and  the  properties  of  fixed 
air  were  afterwarda  fully  investigated  by  Mr.  Caveodiah  aact 
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Dr.  Priestley.    This  produced  the  tute  for  pDanmatic  chemistiy, 

and  of  course  was  the  occasioD  of  all  the  subsequent  discoveries 
in  this  most  fertile  re^ou  of  the  science. 

Many  interesting  experimcDta  had  been  mac^  on  air  for  a, 
whole  centuiy  before  Hales  besan  his  career.  But  hitherto  it 
had  been  examined  only  as  a  neavy,  transparent,  and  elastic 
body.  No  one  had  thought  that  air  was  capable  of  existing 
in  a  great  variety  of  substances,  deprived  of  its  elastic  state,  but 
capable,  when  favourable  circumstances  occuTred,  of  assuming 
all  the  elasticity  of  air.  Hales  demonstntted  that  almost  aU 
vegetable,  animal,  and  mineral  substances,  contain  air,  and  that 
the  quantity  in  many  cases  is  astonishingly  great.  Thus  from  a 
piece ,  of  oak  wood  he  extracted  a  quantity  of  air  equivalent  to 
200  times  its  bulk,  and  constituting  about  a  third  part  of  the 
weight.  It  is  true  that  Dr.  Halea  did  not  suspect  that  the 
elastic  fluids  thus  obtained  from  vegetable,  ooimal,  and  even 
nuneral  bodies,  differed  entirely  in  tneir  nature  from  common 
air,  and  consisted  of  elastic  bodies  of  a  very  idiflerent  nature. 
But  it  was  a  great  step  to  call  the  attention  of  chemists  to  the 
extrication  of  airs  from  different  bodies.  It  was  natural,  after 
being  aware  of  the  fisict,  that  elastic  fluids  are  extricated  from  a 
great  variety  of  bodies  for  chemists  to  turn  their  attention  to  the 
properties  of  the  elastid  fluids  themselves.  This  accordingly 
was  done  by  Cavendish,  Priestley,  and  Scheele.  These  bodies 
were  characterized  by  names  according  to  their  characters.  The 
next  step  was  to  determine  the  constituents  of  these  elastic 
fluids.  This  was  the  occupation  of  Lavoisier  and  bis  followers. 
And  of  late  years,  chiefly  \n  consequence  of  the  atomic  theory 
and  the  theory  of  volumes,  for  whichfwe  are  indebted  respect- 
ively to  Dolton  and  Gay-Lussac,  this  important  dcipartment  of 
chemistry  is  in  a  e-eat  measure  completed.  Thus  a  new  and 
most  important  chemical  rout  which  was  first  opened  by  Br 
Hales  has  only  been  completely  explored  in  our  own  day  and 
within  these  few  years. 

Holes's  experiments  on  respiration,  on  the  quonti^  of  air 
deprived  of  its  elasticity  by  combustion,  and  by  various  kinds  of 
vapours,  deserve  a  careful  perusal.  If  he  did  not  see  or  even 
suspect  the  whole  truth,  he  at  least  greatly  facilitated  the  future 
investigations  of  chemists  afler  the  composition  of  atmosj^erical 
air,  the  true  nature  of  combustion,  and  the  important  part  which 
oxygen  performs  in  it,  were  known.  This  work  of  Dr.  Hales 
was  translated  into  French  by  Bufibn ;  and  the  translation 
speedily  raised  the  reputation  of  the  author  as  high  on  the  con> 
tinent  as  tb&  original  work  had  already  done  in  Great  Britain. 

The  success  of  his  experiments  on  the  motion  of  the  sap  in 
plants  naturally  led  him  to  examine  the  motion  of  the  blood  in 
animals,  previously  much  better  known  than  the  former.  Accord- 
ingty  in  1733  be  puiiriished,  by  order  of  the  Royal  Society,  a 
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eotteotion  of  hiD  cxperitaents  iiDd  conduiioDE  under  ^e  title  of 
"  Htemastatica,  or  Statics  of  ttie  Blood." 

He  exhibited  in  fact  a  measiffe,  and  an  etfict  measure,  of  tbe 
f>jTce  with  which  the  heart  forces  ti)e  btood  through  the  body  of 
the  animal.  He  fixed  tmnsparent  tubes  to  various  arteiies  of 
litine  animaJti,  and  thus  observed,  by  the  height  to  which  (be 
blood  rose  in  Uiftn,  the  force  wi^  which  it  was  driven  by  the 
heart  in  the  difierent  circumstances  examioed  by  Dr.  H^es. 
Sometimes  the  animal  was  possessed  of  its  fiill  strength ;  some>- 
titnes  its  strength  was  diminished  by  the  abstraction  of  a  deter-- 
minate  quantity  ofhlood,  or  by  a  variety  of  other  ways  which  it 
would  be  too  tedious  to  describe  here.  The  effect  of  these 
changes  on  the  height  to  which  the  blood  rose  in  the  tube,  oit 
the  niequency  of  the  pulse,  and  up<m  the  whole  state  of  the 
animal,  are  carefully  observed,  and  from  them  a  vast  number  of 
useful  and  curioUs  consequences  are  deduced.  He  shows,  for 
example,  that  profound  inspirations  and  frequent  contractions  of 
the  hings  increase  the  velocity  of  the  blood,  and  that  yawiung 
has  the  necessary  ctHiaequence  of  accelerating  the  flow  of  the 
Uood  through  the  lungs.  He  shows  likewise  that  too  great  a 
loss  of  blood,  instead  of  diminishing,  actually  increases  the  rwi- 
diity  of  the  flow  ofhlood  through  the  arteries.  He  extracted  tne 
whole  blood  from  animals,  and  substituted  in  ^ace  of  it  water 
heated  to  the  same  temperature  ;  but  the  hfe  of  the  animal  was 
not  supported.  Thus  he  showed  that  the  blood  does  not  act 
nerely  as  a  liquid  ;  but  as  a  substance  of  a  peculiu  kind. 

His  observations  on  anatomical  injections  are  of  great  import- 
kace,  and  give  quite  a  new  view  of  that  subject.  The  object  of 
anatomists,  in  injecting  the  veins  and  arteries  of  animals,  is  to  fill 
them  with  a  liquid,  which  afterwards  becoming  solid,  may 
exhibit  these  vessels  of  the  same  size  as  they  possess  in  the 
living  animal.  But  as  these  vessels  are  extensible,  it  is  obvioiq 
tiiat  if  the  matter  of  the  injection  be  pushed  with  greater  or  less 
violence  than  the  blood  was  pushed  on  in  the  living  animal,  the 
Vessel  will  in  consequence  be  more  or  less  distendra  than  in  the 
living  animal,  and  consequendy  the  capacity  of  these  vessels  will 
no  longer  be  thfe  same  «8  in  the  living  animal.  To  remedy  this 
iDConvenience,  Ur.  Hales  employed,  to  push  on  an  injection,  a 
column  of  liquor,  which  he  renders  equal  in  force  to  that  exer- 
cised by  the  heart  during  the  life  of  the  animal.  Of  the  amount 
of  this  force  he  had  satisfied  himself  by  his  previous  experiments. 
lliiB  method  of  proceeding  enabled  him  to  judge  with  much 
greater  accuracy  ihan  formel-  anatomists  of  the  CRpacity  of  the 
.  different  vessels  through  which  the  blood  ^ows.  He  measured 
the  diameters  of  each,  and  endeavoured  to  determine  by  calcu- 
lation the  velocity  with  which  the  blood  moves  in  the  different 
vessels.  He  determined  the  facility  with  which  different  liquids 
could  pass  through  tiie  blood  vessels,  1^  ascertaining  the  height 
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of  the  colamnof  Kqaidnecefisary  to  drive  each  on.  These  ene- 
tiineats  led  hno  to  observe  a  very  unexpected  and  snrprisiDg 
phenomenon ;  namely,  that  water  cannot  be  made  to  pass  irom 
the  arteries  into  the  reins,  though  blood  paaaes  with  freedom ; 
mDd  l^at  certain  places  of  these  vessels  which  refuse  a  passage 
to  water  aUow  beer  to  pass  with  the  greatest  facility.  He  had 
meaaiired  how  much  the  resistance  of  the  viscera  and  of  the 
principal  veaseis  of  the  human  body  could  amount  to  by  deter- 
mining the  height  of  the  column  of  liquid  necessary  to  rupture 
them ;  and  he  found  that  this  resistance  was  far  superior  to  the 
violence  to  which  theyhad  any  chance  of  being  exposed.  He 
tried  the  efl^cts  of  spirituous  liquors,  -of  acids,  astringents, 
emf^enta,  &£.  upon  tne  viscera  and  vessels  of  animals  newly 
Alain.  The  treatise  terminates  with  a  cet'  of  experiments  on 
urinary  calculi,  and  on  their  solvents.  These  observations  and 
experiments  are  highly  worth  the  perusal  of  the  physician  and 
chemist.  He  did  not  indeed  succeed  in  his  attempts  to  ascer- 
tain the  nature  of  these  bodies,  nor  was  it  possible  for  him  to 
do  so;  because  destructive  distillation,  the  method  which  he 
employed,  is  not  calculated  to  make  us  acquainted  with  the 
oonstitnents  of  animal  bodies.  But  his  experiments  show  at 
least  that  the  previously  received  opinions  upon  this  subject 
were  ^roneous ;  and  had  his  notions  been  taken  up  and  followed 
out,  accurate  conceptions  respecting  these  bodies  would  have 
been  much  sooner  formed  than  they  were.  It  deserves  to  be 
mentioned,  to  the  honour  of  Hales,  that  several  chemical  papers 
upon  the  urinary  calculi,  some  published  as  tate  as  17S9,  hardly 
throw  any  more  iisht  upon  the  constitution  of  these  bodies  than 
had  been  already  thrown  upon  the  subject  by  the  genius  of  Dr. 
Hates. 

The  Haamastatics,  which  constitutes  the  second  volume  of  the 
«ommon  editions  of  Hales 's  Statical  Essays,  was  translated  into 
French  by  M.  de  Siauvage,  of  the  Royal  Society  of  Montpeilier. 

The  reputation  which  Hales  had  acquired  by  the  publication 
of  these  two  woHlb  successively  was  so  great  that  the  Univ«rsity 
of  Oxford  was  induced,  without  any  solicitation  on  his  part,  to 
confer  on  him  the  title  of  Doctor  in  Divinity.  This  honour  is  so 
much  the  more  remarkable  because  it  is  not  very  frequently 
conferred  upon  any  one  who  has  not  been  educated  at  Oxford. 

Dr.  Hales's  experiments  havingmade  him  acquainted  with  the 
«ffect8  which  spirituous  liquids  produce  upon  the  blood  and  the 
vucera  when  taken  internally,  kis  philanthropy  induced  him  to 
cndeaTourto  render  the  knowledge  of  these  effects  as  extensive 
as  tKMsible.  This  led  him  to  publish  in  1734  a  dissertation 
agamst  the  use  of  spirituous  h quids,  which  he  entitled 
**  Friendly  Advice  to  the  Drinkers  of  Brandy."  He  paints  in  it 
ibe  fatal  efiiects  of  this  sort  of  indulgence  in  such  lively  coIoutb 
as  might,  one  would  auppose,  be  sufficient  to  deter  the  boldest 
drookant  from  indulging  m  bis  favoorite  vice.    But  the  nnfottu- 
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Qftte  consequence  of  this  vice  U  to  depiiTe  its  Tictim  of  tbe 
power  of  reflection.  The  disBertation  of  conne  conld  not  b« 
expected  to  produce  uiv  other  effect,  except  demonBtrating  the 
goodness  of  heart  and  tne  patriotism  of  the  author. 

Similar  motives  seem  to  have  led  him  to  examine  the  nature 
of  sea  water,  the  method  of  rendering  it  fresh  and  drinkable,  and 
of  preserving  com,  meat,  and  all  sorts  of  provisions  fresh  during 
long  sea  voyages.  These  experiments,  together  with  many 
usenil  instructions  to  navieators,  constituted  a  work  whiiJi  he 
published  in  1739,  and  which  he  dedicated  to  the  Lords  of  the 
Admiralty.  For  this  work  the  Copleyan  metal  was  voted  to  him 
by  tbe  council  of  the  Royal  Society.  The  reputation  which  he  - 
bad  acquired  by  his  work  on  the  unnary  calculus,  and  tbe  utility 
of  that  work,  induced  him  in  1740  to  examine  the  nature  of  Mrs. 
Stephens's  famous  cure  for  the  stone,  which  had  just  been  pur- 
chased by  Parliament.  He  endeavours  to  point  out  the 
importance  and  efficacy  of  this  remedy,  which  Was  then  at  the 
height  of  its  reputation.  But  many  years  have  elapsed  since 
that  ephemeral  reputation  has  vanishea,  and  now  it  is  admitted 
by  all  that  no  solvent  for  the  stone  can  be  applied  without  the 
nsk  of  ftiUy  as  great  an  injury  to  the  constitution  as  that  which 
it  TOoposes  to  cure. 

Iliree  years  after,  he  published  a  description  of  the  veHiilator 
^an  instrument  by  meanB  of  which  we  may  at  pleasure  renew 
the  air  in  all  places  where  we  have  occasion  to  do  so.  It  seems 
nmiecessary  to  give  a  description  of  tbis  simple  and  ingenious 
machine,  as  it  is  sufficiently  known,  and  as  a  method  of  renewing 
the  air  in  the  cabins  of  ships  is  very  generally  used  in  this  coon- 
tiy,  which  may  be  considered  as  little  else  than  a  simplification 
of  Heles's  ventilator.  This  description  ofthe  ventilator  was  the 
last  separate  work  published  by  Dr.  Hales.  He  was  then  60 
years  of  age,  and  did  not  choose  after  that  period  of  bfe  to 
venture  upon  long  publications.  But  he  inserted  a  great  many 
interesting  papers  in  the  Transactions  of  the  Royal  Society,  Of 
these,  it  seems  requisite  only  to  notice  the  most  important. 

Dr.  Berkeley.had  brought  tar  water  into  fashion  as  a  medicine, 
and  its  virtues  were  highly  extolled  all  over  Europe.  Dr.  Hales 
was  too  much  of  a  philosopher  to  be  led  away  by  the  enthnsiastic 
encomiums  passed  upon  any  medicine  whatever.  He  examined 
tar  water,  and  pointed  out  the  diseases  in  which  it  might  be 
used  with  advantage,  or  at  least  innocently,  end  the  coses  in 
which  it  would  be  improper  to  employ  it.  Tar  water  has  fong 
ago  lost  its  reputation,  and  is  no  longer  employed  in  medicine  ; 
bat  Dr.  Hales  s  opinions  respecting  it  ought  not  to  be  forgotten, 
as  they  show  us  how  far  be  rose  above  the  prejudices  of  hisage, 
and  the  care  he  took  to  investigate  opinions  before  be  adnutted 
^em.  In  the  some  year  (17&)  he  pointed  out  a  me^od  of 
stopping  the  progress  of  combustion  by  covering  with  a  layer  of 
moiEt  earth  those  buildii^  through  which  it  was  likely  the 
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conflagration  would  pass.  This  method  waa  earned  to  Comtan- 
tinople,  and  eoabled  the  Turki  to  aave  ooe  of  the  finest  bnildingi 
in  that  Ottoman  capital. 

Two  yean  before  this  he  had  given  a  method  of  injecting  into 
tlie  abdomen  in  the  caee  of  paracentesiB  anv  injection  wished  for 
daring  the  very  time  that  the  dropsical  liquor  is  parsing  off. 
He  had  been  told  that  a  froman  labounng  under  an  ascites  had 
been  cured  by  her  surgeon  by  means  of  an  injection  of  ted  wine 
and  alum  water.  This  piece  of  information  fed  him  to  think  c^ 
a  method  of  improving  the  process.  His  method  was  exceed- 
ingly simple.  Two  trocars  were  introduced  into  the  abdonfen 
instead  of  one ;  and  while  ihe  hquid  of  dropsy  was  runnins;  out 
ofonecanula,  the  injection  waa  to  be  introduced  through  the 
other.  This  process  has  been  for  many  years  very  much 
employed  in  hydrocele,  and  with  the  best  edects.  Its  success 
in  ascites  is  much  more  problematical. 

The  phenomena  of  electricity  bad  attracted  the  attention  of 
men  of  science  during  Dr.  Hsdes's  life  time  ;  and  in  the  latter 
period  of  his  existence,  they  had  acquired  a  veiy  high  degree  of 
celebrity,  and  were  become  the  fashionable  study.  It  was  not 
likely  that  they  could  escape  the  attention  of  a  man  possessed  of 
the  curiosi^  and  the  sagacity  which  characterized  Dr.  Hales; 
Accordingly  \ve  find  a  paper  by  him  on  electricity  in  the  Phik>- 
aophical  Transactions .  He  remarlcs  that  the  colour  of  the  electric 
spark  is  different  when  drawn  from  iron,  from  copper,  and  from 
an  egg  laid  upon  copper.  Hence  he  infers  that  the  substance 
from  which  uie  electric  spark  comes  furnishes  some  part  of  its 
own  substance  to  the  spark,  and  thereby  occasions  the  peculiar^ 
ity  of  colour. 

Earthquakes  were  particularty  common  and  dreadiiil  in  their 
effects  during  the  life  time  of  our  philosopher.  Hence  his  atten- 
tion  was  naturally  called  to  them,  and  his  ingenuity  employed^ 
in  attempting  to  account  for  their  existence.  He  conceived  he 
had  found  an  explanation  in  an  experiment  which  had  been 
related  in  his  Statical  Essays.  He  had  obtained  a  quantity  of 
nitrous  gas  by  dissolving  irou  pyrites  in  nitric  acid,  and  he  found ' 
that  when  this  gas  was  mixed  with  common  air,  it  became  re<^ 
and  the  bulk  of  the  mixture  was  diminished  by  a  volume  nearly 
equal  to  the  original  volume  of  the  nitrons  gas.  This  expen- 
ment,  which  was  very  imperfectly  understood  oy  Dr.  Hales,  and 
indeed  was  not  fully  explained  tiu  many  years  auer  his  deaths  h* 
employed  to  account  for  the  origin  of  earthquakes.  The  nitrons 
gas  he  considered  as  an  air  impregnated  with,  or  consisting  of, 
sulphureous  vapours.  These  vapours  in  his  opinion  were  conti- 
nually exhaling  from  the  earth.  When  they  were  produced  in 
crreat  auantities,  and  came  to  betnixed  with  pure  air,  the  vacuum 
formeo  by  the  sudden  destruction  of  the  elasticity  of  so  great  a 
quantity  of  air  would,  in  his  opinion,  be  sufi^ient  to  occasion 
earthquakes.    Notwithstanding  the  wildnoes  of  this  bypothesis. 
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to  be  maud  in  it  of  considsnd^  inta^st ;  as,  for  ezemple,  tlie 
infonnadon  that  when  a  cannon  is  fired  in  St.  Jitaies's  Park,  the 
^ass  in  the  windows  of  the  Treasury  becomee  charged  with 
electricity. 

lime  water  had  been  proposed  as  a  good  vehicle  for  preBervinr 
fish,  &c.  withoat  salting.  This  method  Dr.  Hales  exunioed^ 
•ndfoond  not  to  answer.  He  points  out  its  follacy  in  a  paper 
{iTiBted  in  the  Philosophical  Trsnaoctions,  on -the  Antisceptic 
Powers  of  Lime  Water. 

Tile  last  paper  of  Dr.  Hales  which  we  sh^  mention  contains 
ft  desciiption  of  a  method  of  greatly  increasing  the  rapidi^  of 
dist^QatioD.  The  method  was  to  blow  up  a  conttant  soower  of 
air  throng  the  boiling  liquid  by  means  of  a  pair  of  douUe 
beDows.  By  this  meuod  he  shows  that  a  very  oonsiderabte 
quantity  of  sea  water  may  be  distilled  on  ship-board,  and  sweet- 
med  in  acomparatiTely  short  time,  and  with  a  small  qaantity  of  fuel. 

Though  the  extreme  sobriety  and  regularity  of  Dr.  Hales'a 
mode  of  living  had  preserved  his  health  and  vigour  till  a  veiy 
tdvanced  age,  it  was  not  in  his  power  to  resist  the  effects  of 
time.  He  died  accordingly  on  Jan.  4,  1761,  when  he  had 
nearly  reached  his  84th  year.  He  was  buried,  according  to  his 
own  request,  in  his  church  of  Teddington,  which  he  had  rebuUt 
Mmsclf  a  few  years  before  his  death.  But  at  the  expense  of  the 
Princess  Dowager  of  Wales  a  monument  was  erected  for  him  in 
Westminster  Abbey. 

Dr.  Hales  had  been  long  known  to  the  Princess  of  Wales,  and 
had  been  indeed  in  some  measure  in  her  service.  To  her  consort 
the  Prince  of  Wales,  the  father  of  his  late  Majesty,  he  was  so 
weD  known,  and  was  held  in  such  estimation  by  him,  that  this 
prince  was  accustomed  frequentiy,  alone  and  unattended,  to  sur- 
prise him  in  his  cabinet,  where  he  was  constantly  occupied  with 
the  most  cnrious  and  useful  researches.  He  forgot  his  rank  and 
his  grandeur  for  the  pleasure  of  enjoying  his  familiar  conversa- 
tion, Jrom  which  he  derived  a  fund  of  infonnation  which  be 
could  not  otherwise  have  acquired.  After  the  death  of  his 
Royal  Highness,  Dr.  Hales  was  appointed  Almoner  to  his  consort 
tiie  Princess  of  Wales.  He  bad  made  no  application  for  this 
jtlac^,  the  whole  matter  hud  been  transacted  without  his  know- 
ledge, and  he  could  not  avoid  expressing  his  astonishment  when 
fie  heard  of  his  appointment.  Modesty  indeed  was  his  charac- 
teristic virtue.  Tiiough  known  and  admired  by  all  the  philoso* 
phers  in  Europe,  he  received  the  encomiums  that  were 
^continually  lavisned  upon  him,  as  if  he  had  not  deserved  them> 
Tlie  same  principle  rendered  him  satisfied  with  his  aituatio% 
which  he  considered  as  fully  adequate  to  his  merits.  When, 
throngh  the  interest  of  bis  fnends,  the  King  had  appointed  him 
tt  Canon  of  Windsor,  be  employed  all  his  credit  with  the  Pmcew 
tif  Wales  to  get  the  appointment  canceBed. 
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He  «a«  *ot  more  ambitiovB  of  btenary  ttoaovn.  And  in  I7S8 
lie  WM  named  a  foreiga  associate  of  tbe  French  Ac«detay  Of 
Scienoes,  «olely  <Hi  accDOUt  df  his  reputation,  without  kny  soiici- 
tatioQ  whatever  on  his  part.  Hie  manners  were  particularif 
mmiable;  and  in  the  cast  of  his  character  he  is  said  to  have  had 
a  very  cocsideiable  resemblance  to  the  celebrated  Boyfe.  The 
«ole  object  of  all  hia  labouTS  was  public  utility ;  and  he  BeemB  to 
have  had  no  other  amhiUon  than  that  of  diichaiging  his  dotiM 
to  his  coun^  and  to  mankind  in  general.  A  shiMe  esampl* 
will  be  a  sufficient  specimen  of  the  genttdneas  and  ^nmttni^  of 
his  diepoattioQ.  His  haimastatios  were  not  carried  neaily  so  fat 
as  his  vegetable  statics.  He  assigned  the  reason  of  this  in  a 
letter  which  he  wrote  to  M.  DuhanMl.  I^e  tortarea,  to  which  he 
waaander  the  necessity  of  subjecting  the  inferior  animals,  preyad 
4moa  his  mind  so  much,  that  ha  durst  not  venture  to  proceed 
with  hie  experimeots,  bat  found  it  necessary  to  drop  thtt  subject 
altogether,  . 

Dr.  Hales  was  married,  and  always  lived  with  his  wife  in  1^ 
most  perfect  hanaoay,  bnt  it  does  not  appear  that  he  left  uaf 
childreB. 


A&TICLE   II. 

Ihscription  of  a  Barometer  Jarmeasuring  Heig/tta. 
By  Mr.  James  Allan. 

(To  Dr.  Thomson.) 

SIR,  Mnkmt,  Jm.  86, 18S0, 

The  following  is  a  deeoription  of  a  convenient  barometer  for 
ueasuring  heights,  which  1  send  you  for  insertion  in  the  Aiauda 
t^  Philoiophy. 

This  barometer  ia  of  the  recurve  kind.  The  turned  up  part  is 
a  piece  of  wide  tube,  in  which  an  iron  float  is  to  be  put  to  swim 
on  the  top  of  the  mercuiy  to  prevent  its  convexity.  The  prt^r- 
tion  of  this  to  the  long  tube  must  be  accurately  ascertaingd. 
We  shall  consider  it  to  be  as  12  to  1.  A  scale  of  inches,  as  iq 
other  mountain  barometers,  is  to  be  attached  to  the  top  of  the 
tube  on  the  one  side,  by  which  to  mark  the  positions  of  the 
mercury  in  the  column  of  suspension.  Then  from  the  proportion 
of  the  tubes  being  to  one  another  as  12  to  1,  for  every  12  part^ 
the  mercury  fc^ls  on  this  aoale,  it  will  rise  one  part  in  the  turned 
np  tube ;  so  that  the  column  of  saspension  will  be  shortened  13 
parts.  Hence,  when  the  quantity  of  fall  on  the  scale  is 
correctly  found,  it  is  only  neoessanr  to  add  one-twelfth  part  of 
itself  to  it  to  know  how  much  the  column  of  suspenaipn  19 
shortened. 
This,  however,  may  be  found  more  easily  by  means  of«aaak^ 
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which  We  are  now  going  to  describe,  whidk  majr  be  put  in  place 

of  the  other.  We  nave  Buppoged  the  tubes  to  be  to  one  another 
as  12  to  1,  and  have  found  that  for  eveiy  12  parte  the  mercu^ 
falls  OD  the  s<^e,  the  columo  of  Buspension  is  shortened  13.  If 
then  an  inch  be  divided  into  13  parts,  when  the  mercury  in  the 
long  tube  fells  through  12  of  these,  the  column  of  suspension 
will  be  shortened  a  lull  inch.  Hence  if  a  scale  be  made  use  of, 
whose  large  divisions  are  equal  to  -fl-^B  <>f  ^u  inch,  instead  of 
real  inches,  these  nominal  inches  and  their  subdivisions,  will 
indicate  with  accuracy  the  number  of  true  iaches  and  correspond- 
ing  parts  of  inches,  by  which  the  column  of  suspensitHi  is 
shortened. 

In  order  that  aldtudea  may  be  found  without  logarithmic 
tables,  a  scale  of  the  kind  we  are  going  to  describe,  may  bs 
attached  to  the  other  side  of  the  barometer.  This  scale  most 
be  so  divided,  as  to  show  with  accuracy  the  quantity  of  fall  cor- 
responding to  certain  determinate  aiutudes. .  The  method  of 
finding  the  size  of  the  spaces  fw  the  altitudes  required  is  this. 
Supposing  that  it  is  designed  to  make  the  tai^e  divisions  of  the 
scale  to  correspood  to  loO  fathoms,  and  that  we  commence 
the  calccdation  from  30  inches  of  mercury  downward,  we  seek 
the  logarithm  of  30,  the  decimal  part  of  which  is  0*4771,  Irom 
this  we  subtract  100,  aod  there  remains  0'4671,  which  we  find 
to  be  the  decimal  part  of  the  logarithm  of  29-32,  this  we  subtract 
frOm  30,  and  there  remuins  0'68  of  an  inch  for  the  size  of  the 
first  space.  Next,  from  0*4671  we  subtract  100,  and  there 
remains  0*4571,  whose  natural  number  is  28-65,  which,  when 
■ubtracted  from  29'32,  leaves  0*67  of  an  inch  tor  the  size  of  the 
second  space.  In  this  way  are  all  the  divisions  and  subdivisions 
of  the  scale  to  be  formed. 

In  finding  the  spaces  above,  that  I  might  be  able  to  show  the 
method  more  simply,  I  have  made  use  of  logarithms  of  four 
places  of  decimals  only,  and  the  size  of  the  spaces  is  for  that 
reason  not  correct ;  out,  in  calculating  for  the  scale,  tables 
extending  to  eight  or  nine  places  of  decimals  will  be  required,  as 
the  utmost  accuracy  is  necessary  in  its  construction.  It  must 
be  kept  in  ^iew  that  the  spaces  are  not  to  be  taken  off  a  scale  of 
leu  inches,  but  a  scale  of  nominal  inches,  the  same  as  is  second 
deflctibed. 

I  come  now  to  show  the  method  of  correcting  for  the  tempe- 
fatmre  of  the  mercury,  in  making  use  of  the  above  scales.  If  the 
scale  of  real  inches  is  used,  this  is  dono  in  the  common  way.  If 
the  scale  of  nominal  inches  is  used,  one-thirteenth  of  itself  is  to 
be  added  to  the  quantity  that  is  to  be  taken  from,  or  put  to,  the 
length  of  the  columo  of  mercury,  because  each  of  the  nominal 
inches  is  oue-thirteenth  of  an  inch  too  little.  If  the  scale  that 
is  divided  so  as  to  indicate  certaio  determinate  aiutudes,  is  ut^ed, 
a  slide  which  is  to  extend  across  both  scales  is  to  be  screwed 
tip  or  down  to  the  place  where  the  mercury  ^hould-be  if  the 

C.ooqIc 
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temperattire  was  proper.  This  place  is  easily  foond  on  the  scale 
of  incllea ;  so  that  by  screwiDg  tbe  elide  tiQ  the  one  end  come  to 
the  proper  place  on  thia^cale,  the  other  end  will  of  course  take 
the  riE^ht  position  on  the  scale  for  determinate  distances.  By 
adjusting  the  slide  at  the  foot  and  top  of  the  mountain,  and 
counting  the  diTisioos  between  its  positions,  the  approximate 
altitude  of  the  mountain  is  obtained.  Asthe  finding  of  the  true 
altitude  does  not  depend  on  the  barometer  but  the  approximate 
only,  it  is  not  necessary  for  me  to  say  any  thing  about  that,  as 
the  method  is  given  in  eveiy  work  in  which  mensuration  by  the 
barometer  is  treated  of. 

I  shall  conclude  this  letter  by  making  a  few  remarks  concern- 
ing the  moat  fftTonrahle  times  for  measuring  with  the  barometer. 
CeJm  weather  is  indispensably  necessary  for  this  operation, 
because  air  in  motion  has  not  the  same  perpendicular  pressure  aa 
when  at  rest,  b<it  its  gravi^  diminishes  as  its  velocity  increases. 
Hence,  if  a  stratum  of  air  of  the  altitude  of  any  mountain  moves 
with  such  a  velocity  as  to  cause  its- perpendicular  pressure 
almost  to  vanish,  then  the  column  of  mercuiy,  being  supported  in 
uo  sensible  degree  by  that  stratum,  but  by  the  atmosphere  above  . 
it,  will  suffer  no  apparent  change  in  being  carried  from  the  foot 
to  the  top  of  the  moantain.  Clear  unclouded  weather  is  also 
necessary, 'for  clouds  by  their,  shadows  and  different  temperature 
disturb  the  regular  progression  of  the  atmosphere.  Mr.  Greato- 
rez,  in  an  account  which  be  gives  in  the  London  t^hilosophical 
Transactions  for  the  year  1818,  of  a  measurement  he  made  of 
the  height  of  Skiddaw,  -ascribes  the  erroneous  results  he 
obtained  by  the  barometer  wholly  to  the  effect  of  clouds. 

Beside  tne  above,  there  is  still  another  circumstance  worth 
attending  to,  which  is  the  height  at  which  the  barometer  stands ; 
when  it  stands  high  and  continues  steady,  then  is  the  most 
favourable  time  for  measuring  with  it.  When  it  is  low,  it  is 
unfavourable;  for  tlie  fall  may  be  produced  by  some  approaching 
wind,  giving  a  buoyancy  to  the  atmosphere  before  it,  or  by 
winds  in  the  faizher  regions,  which  circumstances  would  disturb 
the  geometricafprogression  of  the  atmosphere,  and  hence  render' 
&  correct  measurement  impossible. 

If  all  Uiese  favourable  circumstances  which  I  have  mentioned 
are  possessed,  and  a  good  barometer  used,  the  results,  at  the 
very  least,  are  equally  to  be  depended  on  as  those  obtained  by 
trigonometry.  i  oars,  &c. 

James  Allan. 
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ANNUAL  RESULTS. 

SoTWRtter. 

fiigbest  obseiraUui,  Sept.  21.     Wind.  N 30-400 

Lowest  ditto,  Jan.  25.    Vv^ind,  S.E.  boisterous 28-400 

Range  of  the  mercury 2-000 

Meaa  annual  barometrical  pressure 29-598 

Greatest  raage  of  the  mercury  in  January 1  -910 

Least  range  of  ditto  in  May 0-570 

Mean  annual  range  of  ditto 1*245 

Spaces  described  by  ditto 75*550 

lotal  number  of  changes  in  the  year 177*000 

8ix'*  jTAertnomefer. 

Greatest  observation,  Aug.  14.    Wind,  W 77-OOff* 

Least  ditto,  Dec.  31.     WindW JM)00 

Range  of  the  mercury  in  the  thermometer 68*000 

Mean  annual  temperature 47-773 

Greatest  range  in  December 46-000 

Least  ditto  in  March 24-000 

Mean  annual  range 31-333 

Wutdt. 

North  and  East , " 67 

North-East  and  South-East 75 

South  and  West 93 

South-Weat  and  North-West 102 

Variable 38 

Rain,  SfC. 

befeA 

Greatest  quantity  (including  snow  and  hail),  in  Dee. . .         6'50 

Least  ditto,  inAugust 1'2& 

Total  amount  for  £e  year 30-85 

REMARKS. 

The  mean  and  the  maximum  of  the  barometrical  pressure  fbc 
the  last  two  years,  are  nearly  alike,  and  the  number  of  changes 
in  the  direction  of  the  column  are  exactly  so ;  although  the 
spaces  described  in  the  former  year  exceed  tnose  of  the  one  just 
elapsed  by  34  inches. 

I'he  mean  temperature  is  about  half  a  degree  below  that  of 
1818,  and  the  dinerence  between  each  month  is  rather  unuaual. 
The  first  fire  months  and  the  aeventli  in  1818  wereonanareragB 
nearly  4°  colder  than  the  corresponding  ones  in  the  last  year ; 
but  tne  others  were  proportionably  the  reverse. 

The  amount  of  rain,  Sec.  is  two  inches  leas  than  in  1818. 

The  prmcipal  features  of  the  year  ^re  the  uniform  and  long 
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continued  heat  and  drynesH  of  the  Bummer  eewon,   and  the 
early  commencement  of  winter,  which  to  Ute  present  time  has 
continaed  with  excessive  severity. 
,  H«M  JHaltaiH  .fa*.  4,  ISSO.  JaMES  StOCKTON. 


0«  the  Going  of  a  Clock  toith  a  Wooden  Pendulum. 
By  Col.  Beaufoy,  F.R.S. 

(To  Dr.  Thomson.) 

HT  DEAR  SIR,  BaOy  BtMlk,  Frf.  T,  ISKL 

To  determine  what  reliance  could  be  placed  on  the  going  of  a 
clock  with  a  wooden  pendulum,  I  Ctted  one  of  my  monthly  regu- 
lators, beating  dead  seconds,  and  whose  motion  continuea  while 
winding  up,  with  a  straight-grained  cylindrical  deal  rod ;  but 
being  dissatisfied  with  the  irregularity  of  the  rate,  I  was  on  the 

Ct  of  rejecting  this,  when,  from  the  circumstance  ofthe  clock 
ming  much  out  of  beat,  I  concluded  the  great  source  of 
enor  might  probably  proceed  from  the  warping  of  the  wood.  I, 
therefore,  caused  the  lotermediate  portion  of  the  deal,  about  an 
inch  below  that  part  where  the  watch  spring  which  suspends  the 
pendulum  is  fastened  to  the  upper  part  of  the  bob,  to  be  reduced 
Irom  a  cyliudrical  to  an  eliptical  shape,  the  transverse,  or  longest 
diameter  being  parallel  to  the  back  of  the  clock ;  this  alteration 
BO  much  improved  the  going,  that  I  am  induced  to  trouble  you 
vith  a  table  containing  the  rate  for  12  months,  and  to  remark 
that  the  rod  was  perforated  in  the  centre  for  the  crutch  to  pass 
through,  and  a  brass  eye  inserted  to  prevent  the  wearing  away 
ef  the  wood.  To  render  the  pendulum  steady,  it  was  hung 
independent  of  the  frame  that  supports  the  clock ;  and  the  hob, 
in  hen  of  being  screwed  to  the  rod,  was  permitted  to  rest  upon  a 
divided  nut,  turning  on  a  fine  screw,  attached  to  the  lower  extre- 
mity of  the  rod,  and  which  answered  the  twofold  purpose  of 
supporting  this  weight,  and  regulating  the  pendulum.  The 
advantage  of  permitting  the  bob  to  remain  unconfined  to  the 
lod  is,  that  the  expansion  of  the  bob  upwards  has  a  tendency  to 
counteract  the  expansion  of  that  spring  by  which  tjie  penduluia 
is  hung  downwards,  aud  of,  therefore,  preserving  the  same  length. 
By  examining  the  table,  it  will  be  found  that  the  accuracy  ofthe 
nmple  pendulum  described  is  Uttle  inferior  to  the  compound  one, 
known  Dy  the  name  of  the  gridiron  pendulum ;  and  when  it  is 
also  considered  that  the  latter  costs  12  guineas,  and  the  rod  not  - 
as  many  pence,  the  variation  of  the  going  bears  so  small  a  pro- 

Crtion  to  the  difference  of  price,  that  it  will,  generally  speaking, 
sufficiently  accurate  for  most  purposes.         I  remain, 
Mjrdear  eir,yonr8,  very  sincerely,         Mabk  Bbavfoy. 
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TabU  contaitting  the  Rate  of  a  Clock  vnth  a  wooden  Pendulum, 


Date. 

Clock  rail  o 

attrr 

^»y 

Dale. 

Clock  fait  ur 

Oi»er- 

u.iir 

"<•"■ 

enctt. 

loir. 

eiien. 

raic. 

I8I». 

A.g.    3 

~ 

55-09" 

1-89" 

-0-43" 

J,»,  91 

-0 

10-40« 

7 

-I 

58-41 

3-38 

-0-33 

Feb.    5,-0 
10-0 

0907 

8-3S" 

-1-39" 

10 

-8 

(11-05 

804 

-0-88 

os-yi 

5-44 

-ISO 

u 

-8 

OS  39 

8-34 

-059 

07-91 

4-54 

-1-51 

at 

-8 

07-80 

4-41 

-0-63 

eO|-o 

lfl-55 

10-64 

-1-58 

•85 

-0 

10-88 

3-08 

-0-77 

sr-o 

S3-4T 

4-98 

-0-98 

S( 

-0 

0975 

1-13 

■)-l-43 

Marcb   4-0 

30-45 

8-98 

-0-99 

87 

-0 

09-33 

0-88 

■•■0111 

9-0 

38-00 

7-55 

-1-51 

88 

-0 

09-83 

0-30 

-0-30 

14 -a 

44-00 

8-00 

-1-80 

31 

-0 

01-14 

B-69 

-t-0-89 

18-0 

4017 

4-17 

-1-04 

Sept.    8 

-0 

07-93 

O-HI 

-040 

«-0 

50  87 

0-50 

-0-13 

6 

-0 

00-34 

1-81 

-fO-40 

st-o 

SfrSS 

0-4S 

+0-81 

.     9 

-0 

08-55 

8-Sl 

-0-74 

!6,-0 

50-3S 

0-07 

-OKIS 

13 

-0 

08-84 

0-29 

-O-OI 

89-0 

50-10 

0-S8 

-0-O7 

IJ 

1I-E7 

8-83 

-0-71 

April     1  -0 

38-08 

1-9S 

-II-94 

19 

-0 

10  33 

1-84 

■^0-e7 

i-0 

63-80 

1-84 

-09B 

81 

-0 

lH-75 

0-4S 

-0-il 

1-0 

M-SO 

0-M 

-0-17 

83 

-0 

08-55 

8-80 

+  110 

7-0 

fil34 

0-14 

-0-07 

Oct.     1 

-0 

80-115 

11 -SO 

-1-44 

l«-0 

.M-03 

0-71 

-0-B4 

4 

-0 

18-01 

8-04 

+  0-6S 

IB-0 

ST-lM 

8-17 

-0-43 

9 

-0 

18-85 

0-84 

-0-06 

ST-1 

OtI-IW 

10-84 

-OW 

18 

-0 

81 -SH 

3-13 

-10* 

89 -I 

0S-7S 

0  67 

-0-34 

14 

-0 

83-57 

8-19 

-109 

K.,    1-1 

US -fit 

0-18 

■l-O-OI 

IS 

-0 

S4-03 

0-4f( 

-0-83 

4-1 

06-07 

8-54 

■^0•85 

18 

-0 

8J-10 

0-07 

-0-0* 

»-l 

04-37 

1-70 

-^0■57 

98 

-0 

81-90 

8-80 

-t-0-55 

B-1 

03-n 

OM 

-rO-.IO 

87 

-0 

W-iS 

3-.'J8 

+  0-68 

IS-I 

01-40 

8-37 

+  079 

No».  3 

_0 

ifl-ao 

-^0V8 

H-1 

OMO 

0-30 

-0-15 

6 

-0 

17-88 

0-68 

-0-81 

n-1 

00-15 

1-56 

+  0M 

10 

-0 

16  50 

078 

-fO'lS 

w-o 

58  70 

1-45 

+  0-89 

IS 

-0 

15-48 

0-81 

+  Oii 

S>(-1 

01-« 

8-U4 

-0-49 

81 

-0 

1554 

0-10 

+  0-01 

Jnc  S-1 

00-Sl 

0-83 

-fO-10 

SS 

-0 

19-53 

8-03 

-^1-OJ 

7-1 

Oi-00 

1-19 

-0-59 

■t«6 

+  1 

08-38 

«-l 

oa-ea 

085 

-048 

Dec.  3 

+  0 

«-80 

S^ 

-0-4S 

1(  -1 

04 '98 

8-13 

-0*30 

8 

-»-0 

67  53 

1-68 

-0-S8 

I>-i 

07-9« 

8-98 

-0-99 

11  +0 

Sr-08 

0-50 

-0-n 

»l-| 

19-8S 

8-66 

-1-33 

IS 

+0 

57-87 

0-79 

+0-4* 

,      «-l 

19S9 

8-70 

-0-97 

88 

47-60 

10-87 

-1-14 

J«lj    3-1 

B810 

3-3S 

-M3 

84 

47-10 

0-44 

-0-8» 

1-1 

8978 

7-0* 

-175 

81 

47-47 

0-31 

-to  10 

lf-1 

43-M 

13-88 

-1-38 

30 

*i-07 

0-BO 

+  0-8© 

lfl-1 

45-50 

l-^a     -0-98   [ 

SI 

48-74 

0-67 

+  0-61 

ss-i 

50-68 

5-18 

-1-73 

iflia 

«S-1 
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Article  V. 

Tramlated  Extracts  from  the  Persian  Work  called  "  ITle  Book 
of  Precious  Stones,"  by  Mohammed  Ben  MamsUr.  Trtuts- 
bted  into  German  by  Mr.  Joseph  Von  Hammer. 

Thebe  can  remain  little  doubt  but  that  the  knowledge  of 
precious  stones  first  came  to  us  with  tbem  from  the  East ;  even 
the  names  of  most  of  them  do  not  differ  from  those  in  the  coun- 
tries where  the  mines  of  them  are  situated ;  and  yet  nothing  has 
been  made  known  from  these  sources  except  some  specimens  of 
the  Arabian  work  of  Teifaschi,  which  Ravius  pubhshed  in  the 
year  1784,  at  Utrecht,  and  some  passages  in  Bochart's  Hiero- 
zoicon,  treating  of  precious  stones.  These  extracts  wiU,  there- 
fore, not  be  unwelcome,  particularly  to  lovers  of  mineral)^  and 
precious  stones,  as  they  not  only  contain  the  orisiDal  PerslaJa 
QaDieB,  but  also  the  very  important  classification ;  trom  which  it 
appears  that  the  fact,  that  rubies,  oriental  topazes,  and  sapphires, 
.belong  to  one  and  the  same  class,  namely,  that  of  the  Jakut, 
(which  is  a  modem  discoveryin  Europe,)  has  long  been  known  to 
the  inhabitants  of  the  East,  and  that  they  have  been  acquainted 
for  centuries  with  the  mode  of  determining  the  specific  giuvity. 
The  author  composed  his  work  in  the  seventh  century  of  the 
Hegira  (in  the  13th  of  the  Christian  era)  for  the  Emperor  Abu 
Nassr  Behadirchan,  of  the  family  of  Abbas,  in  two  boolu,  the  first 
treating  of  preciousstones,  and  the  second  of  metals.  Considering 
the  ideas  that  have  prevailed  in  the  East  for  thousands  of  years, 
it  will  not  be  surprising  that  among  the  former  the  pearl  takes 
the  lead. 

Every  chapter  regularly  consists  of  four  sections,  the  first  of 
vhich  treats  of  the  external  and  visible  qualities,  the  second  of 
the  mine,  the  third  of  the  value,  and  the  fourth  of  the  internal 
mystical  qualities.  Our  extracts  are  confined  to  the  first  two 
sections  of  each  chapter ;  as  the  value  set  on  precious  stoned  in 
Asia  in  the  13th  century  could,  at  the  most,  be  a  useless  ratifi- 
cation of  the  curiosity  of  amateurs,  and  aa  enum^^doa  of  their 
secret,  febulous,  and  talismanic  properties  could  be  of  no  kind  of 
use  to  real  science. 

Chap.  I. 

Sect.  1.  Of  the  Classes  of  Pearls. — Pearls  are  called  mervarid 
(hence  the  Latin  margarita),  or  lulu ;  this  last  name  is  usualljr 
given  them  when  pierced.  They  are  divided  into  various  classes, 
according  to  their  water  and  lustre,     I,  Schakwar,  i.  e.  Royal 

Saris,  the  brightest  and  purest.  2.  DUrr,  the  common  pe^irls, 
ewise  callea  chosc/iab,  nedschmi,  and  ojitn.  3.  Schekeri,  i.  e. 
sugar  pearls,  are  of  a  red  and  yellowish  colour.  4.  Benitti^ 
yeOow-white.     5.  Serdi,  the  yellow-red.     6.  Kebudi,  the  blue- 


n 
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white.     7.  Rouam,  those  clouded  with  a  kind  of  lead  colour. 

8.  SurcAab,  tfaoBe  watered  with  red.  9.  S'lakab,  those  watered 
witb  block.  10.  Scbeimi,  the  wax-coloured  green  and  yeUiw, 
and  oot  UatupareDt.  11.  livckami,  the  marbled,  dark,  not 
trauBfMrent,  and  without  lustre.  12.  Chusckmb,  those  of  duU 
wster,  ia  cdotradistioctioa  to  those  called  dioschab  (mentioned 
above),  i.  e.  of  pure  transparent  water.  With  respect  to  their 
form  they  are  divided,  1.  Into  the  mudahredsch,  those  quite 
round.  2.  Gltabni,  those  of  the  egg  shaped.  3.  Aakid,  half 
flat  and  half  round.  4.  Scheldtckami,  turoip-ehaped.  6.  Adst, 
lenticular.  6.  Seituni,  in  the  form  of  an  olive.  7,  Schairi, 
abaped  like  a  barley  corn.     8.  Seili,  formed  like  a  tail  or  train. 

9.  lichemi,  in  the  form  of  a  taper,  10.  Fokai,  in  the  form  of  a 
Can.  11.  Nimrvi,  hemispherical.  12.  Mussaires.  With  respect 
to  their  size,  they  are  divided  into  15  classes,  according  to  the 
nunber  of  the  sieves  through  which  tliey  arc  passed,  and  of 
which  ooe  has  always  larger  holes  than  another.  The  pea:is  of 
the  first  sieve,  which  has  the  smallest  holes,  are  called  :  1 .  The 
twelve  hundred ;  because  1200  of  them  weigh  a  miskai.  2,  Those 
of  the  second  sieve,  the  five  hundred.  5.  The  four  hundred. 
4.  The  three  hundred  and  fifties.  5.  The  three  hundreds,  (i.  The 
hundred  and  eighties.  7.  The  hundred  and  seventies.  8.  The 
huadred  and  sixties.  9.  The  hundred  and  fifties.  10.  The 
haodred  and  twenties.  11.  The  hundreds.  12.  The  eighties. 
13.  The  seventies.  14.  Finiea.  15.  The  forties,  40  of  which 
weigh  a  niiskal. 

Sect,  2.  OJ'  the  Pearl  Fisheries. — The  best  are  at  Sereiidib 
(Ceylon),  and  in  the  gulph  of  Persia  at  Bahrein,  Kisch,  and 
ScJuirek,  but  the  Arabian  are  less  valued  than  .the  Indian ;  tlieir 
oidour  ajid  quality  depend  on  the  bottom  of  the  sea  where  they 
are  produced  ;  they  become  dark  in  a  black  mud,  and  yellow  in 
a  shallow  sea.  The  pearl  oysters  drawn  out  of  the  sea  sometimes 
move  very  quickly,  and  sometimes  not  at  all. 

Chap.  II. 

Sect.  1.  Of  the  Properties  of  tlieJakat*—ltia  otaixdifferent 
kinds :  1,  The  red.  2.  The  yellow.  3.  The  black.  4.  The 
white.  6.  The  green,  or  peacock  colour.  6.  The  blue,  or  snioke- 
coloured.  The  first,  namely,  the  red,  is  again  subdivided  into 
tux  kinds:  1.  Wirdi,  the  rose-coloured.  2.  Erghiwaui,  the 
purple-coloured.  3.  Behremani,f  the  yellow-red.  4.  Laltmi, 
the  Besb-coloured.  5.  Sumaki,  the  porphyry-coloured,  6.  Rem- 
mani,  the  pomegranate-coloured.     The  second  kind,  the  yellow, 

•  It  c-innol  he  donhlnl  thBl  ihe  ja^t  if  aoi  i:tp|iliire(iJUiie),aiid  k  i*  nilunUlb 
be  (but  tbe  iiriralaInU  had  nlrradj,  a(  Ihat  tiuir,  u  profitr  idm  at  lliii  klunr,  far 
wbieb  lie  are  lodcbtcd  to  iIk  laint  meacchFi,  Hbrcb  iiiuticolarly  coiiicidpi  iviilt 
^  diTition  liilD  four  rlnui-9  1  llie  rtd  (rubls  d'oricoO,  Jie'fuis  (IoihiIf  d'liricul), 
Uw  ami  white. 

t  BfUtrniaa  iian  Indian  Ouwcr,  and,  as  an  me  will  hnve  i(,  thebI»tMn))  of  Ih*  , 
Carthunui.  C.IK>Q  C 
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bas  three  divisioDs:  1.  Mischmischi,  the  apricot-coloured. 
2.  Narcnt/jcAi,  the  orange-coloured.  '3.  KaAi,  the  straw-coloured. 
The  third  and  fifth  kinds  (the  black  and  green),  and  the  second 
and  fourtli  kinds  ^he  yellow  and  white),  are  one  and  the  same. 
The  sixth  class  (the  blue)  consists  of  four  kinds:  1.  Asrak, 
the  light-blue.  2.  Ladsckiicerdi,  the  azure  colour,  3.  Nili, 
the  inui go-coloured,  each  of  which  hus  several  subdivisions. 
Some  divide  the  jakut  into  four  classes  :  into  the  red,  yellow, 
dark,  and  white,  as  they  count  the  peacock-coloured,  and  the 
blue  among  the  dark.  The  jakut  cuts  all  stones,  except  cor- 
nelians and  diamonds,*  and  can  only  be  cut  by  the  diamond. 

Of  other  precious  stones,  only  the  Laa/,  of  Bedachscbau,  has 
the  lustre  of  the  jakut ;  it  is  harder  than  all  other  stones,  and 
cool  in  the  mouth  ;  the  red  jakut  appears  white  in  the  fire,  and 
i^ain  attains  its  former  colour  when  taken  out  of  it.  When  it  is 
cut,  it  is  called  memsuh,  and  in  its  original  state  adsckemi. 
l^ere  are  six  kinds  of  precious  stones  similar  to  the  red  jakut. 

1.  The  Laal.  2.  The  Sidschade.  3.  The  Benefsch.  4.  The 
Kerkend.  5.  The  Kerkin.  6.  The  Kuser.  The  kerkend  in  of  a. 
dark-red  colour,  and  the  kerkin  reddish-black,  and  transparent 
in  the  sun.  The  A'»$erhas  all  the  colours  of  the  various  kinds 
of  the  jakut.  The  diSerence  between  the  jakut  and  the  stones' 
that  resemble  it  is,  that  it  scratches  them,  is  heavier,  and  bears 
the  fire.  Thus  the  white  Jakut  weighs  more  than  the  ciystal, 
which  it  often  resembles. 

Sect.  2.  0/the  Mines  of  theJakut.—On  the  island  of  Saha- 
nn,  which  is  62  farsanges  in  diameter,  and  lies  about  40 
farsanges  behind  the  island  of  Ceylon,  is  a  high  mountain  called 
Sahun,  in  which  jakuts  of  all  colours  are  found.  In  the  year  of 
the  Hegira,  669  (A.  D.  1270),  a  mine  of  Jakut  was  discovered  to 
the  east  of  the  village  of  Tara,  in  the  third  climate,  and  in  the 
same  latitude  as  the  Canary  Islands,  and  half  a  day's  journey 
from  Cairo,  though  some  people  assert  that  there  is  no  jakut 
mine  except  the  mountain  o(Sahun. 

Chap.  III.— Of  (Ac  Emerald.  {Semerriid.) 

Sect.  1.    Of  the  Propertiti  of  the  Emerald. — It  is  divided 

according  to    its   colour.      1.  Into    the    subabi,    gra^s^reen. 

2.  Riham,  basilisk-green.  3.  Suluki,  leaf-green.  4.  Sindscharif 
dirty-green.  5.  Kerasai,  euphorbia-green.  6.  Assii  myrtle- 
green.  7.  SuAuni,  soap-green.  The  grass-green  is  of  a  beautiful 
ught  colour,  like  the  green  worms  which  are  often  seen  in  the 
grass  ;  it  is  the  Ughteet,  as  the  soap-green  is  the  darkest.  Tlie 
emerald,  according  to  the  degrees  of  its  purity,  is  also  divided 
into  the  bright  polished  (iaikali)  and  the  dark  {sulmani).  Th« 
first  reflects  eveiy  thing  that  is  held  before  it  like  polished  Bteel, 

•  nil  (fateincilt  of  111  hardnni  BDd  weifhl  chnriicterrinil  wllh  ihemM  prcri. 
•iM.  Thdiich  tbe  orirDlol  carneliaa  li  nncnminonlj  hard,  mod  difficuU  M  polU, 
tkitfor  iDobigticiiltnateoriti  bardnnt  iia  liacBlar  bvlprcttj'  grncra) atror.  .' 


1820.]  "  The  Book  of  Precious  Stones."  181 

while  the  latter  does  not  bear  the  fire  bo  well.  The  dideresce 
between  the  emerald  and  stones  resembling  it,  as  the  jasper,  the 
green  laal  and  mina  (green  glais),  consifits  in  the  polish.  The 
obbne  emerald  is  called  kasaba  (staff),  and  several  pieces  of 
emerud  joined  together  by  m/'/ia  (green  enamel),  are  called  asfar. 
Sect.  2.  0/  the  Mines  of  Ike  Emerald.* —On  the  borders  of 
Ifegroland  is  a  pit  of  emeralds  which  still  belongs  to  Egypt, 
where  they  are  dug  first  out  of  talc,  and  then  out  oT  a  red  earth. 
The  soap-green  emerald  is  also  found  in  Hedschas,  and  it  is  on  ■ 
that  account  called  the  Arabian. 

Chap.  IV.—  OflkeOirysolile.  iSeberdsched.)f 
Sect.  1.  Of  the  Properties  of  the  Chrysolite. — Abanassr  Farabi, 
and  many  other  learned  philosophers,  do  not  consider  it  to  be  of 
any  particular  species,  but  a  kind  of  emerald :  it  is  more  beautiful 
and  clear,  and  ia  divided  into  three  classes;  namely,  l.The 
dark-green.     '2.  The  middle-green.     3.  The  pale-green. 

Sect.  2.  Of  the  Minei  of  the  Chtysolite.—it  is  dug  out  of  the 
same  mineii  as  the  emerald,  and  seems  to  be  composed  of  the 
eamematerials,  but  less  finished.^:  7ci/i;f»'Aisays,thatinhistimeno 
chrysolite  was  dug;  the  rings  which  are  seen  of  them  come  from 
Mauritania,  and  tradition  considers  tliem  as  fragments  of  the 
treasures  of  Alexander,  who  sought  in  the  deserts  of  Africa 
for  the  fountain  of  life.  After  he  had  penetrated  with  his 
army  into  the  land  of  darkness,  in  which  Hows  the  green 
fountain  of  life,  it  is  said  that  the  gravel  under  their  feet  (green, 
with  the  reflection  of  the  fountain  of  life)  was  called  the  pebbles 
of  repentance  (hassbaen-ttedamet).  When  they  returned  to  the 
light,  this  saying  was  confirmed ;  for  both  those  who  had 
gathered  none  of  the  pebbles,  and  likewise  those  who  had 
gathered  some,  repented,  the  first,  because  they  had  nothing, 
the  second,  because  they  had  only  chrysolite,  and  which  was  on 
'  that  account  called  the  pebbles  of  repentance. 

Chap.  V.—Of  the  Diamond. 
Sect. I. — ^There  are  seven  kinds  of  it     1.  The  white-transpa- 
rent.    2.  The  pharaonic.     3.  The  olive-coloured,  tlie  white  of 
which    inclines    to  yellowish.      4.  The   red.     6.  The    green. 

•  It  in  rrry  \altmtlag  to  lr«rn.  l>ilh  gone  itgrre  of  prrtillon,  (tie  orlPDMl 
■ilaptof  Ibe  (Dierald,  (o  he  able  lo  eiplain  irliere  ihe  Grcrki  and  R<iiiuin>,  nt 
wbom  we  huTe  Indubitable  wnrk>  In  emrniM,  procured  fhli  slanr,  a>  (he;  raold 
-  Mitt  Jte  Hfqnainted  wilh  Ibe  onljr  pince  where  Iheji  arc  nott  fuaiid,  (be  nilley  al 
Fcra.  From  Ihe  latrK  occonnls  uf  Ihr  Frenchman,  M.  CalinI,  nbo  Iwd  brrn  tent 
birlb«faH:baijrF«.vpl((il<i«krarlheanrlenIr,;iFraldn.inr',behaibeeati>ror[nnula 
■•  to  dbroTrr  Iheui  in  (he  DelEhbourliood  nf  the  Red  Sea,  irbirb  pictlv  Dearly  eolo- 
cidM»t(liiliMe«rrmtiiti. 

t  Railut.ineiely  'ranilNtei  Ihe  Stttrditked  as  fimarB|[dum  ntnnrli  valnrU  In  bla 
IdMta  treatiir,  heranK  Tiihtdil,  at  appean  from  Ibe  teil,  merely  citotidrri  It  ai 
'    >  blad  cr  emerald. 

}  TIk  (HflVretire  belweea  the  emerald  ami  the  e bry^alitr,  holh  In  llieir  rxtcnuil 
«*  vi'll  n>  cbcMriral  chariKtrn,  1i  imw  lafflclrnlly  knawB,  ud  alio  thU^  Bcror^lng 
'  4a  liodfrD  tratellerr    "-  '"■ "■- '-  '—-' '-  -  -'-  '  < 


^■itrjKiTn,  II  iHiw  Hmcirnkiy  HitpirB,  ««n  Aiao  imtl,  acEvrsipg 

I,  tbecbrpotireiifonndlniijiii.  C>(.>t>Q[c 
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6.  The  black.  7.  The  fire-coloured.  The  first  two  kinds  aire 
the  most  commou,  the  others  more  rare,  and  that  which  is  quite 
polished,  the  most  seldom  found.  It  does  not  break  on  the 
anvil  under  the  hammer,  but  rather  penetrate^  the  anvil.  In 
order  to  break  it,  it  is  laid  between  lead,  which  is  struck  with 
the  hamicer,  and  then  it  breaks.  Others  enclose  it  in  resiD, 
or  wax,  instead  of  lead.  The  diamond  has  an  aSinity  with  gold, 
small  particles  of  which  are  attracted  by  it ;  it  is  also  much 
sought  for  by  the  ants,  and  covered  with  them,  as  if  they 
would  devour  it.  In  India,  where  it  is  very  highly  esteemed, 
Uie  exportation  of  it  was  formerly  prohibited. 

Sect.  2.  Of  the  Diamond  Mines. — In  the  eastern  part  of  India 
is  0  deep  ravine  inhabited  by  serpents,*  where  diamonds  are 
produced.  Some  people  suppose  inat  it  i»  found  in  the  jakut 
miixes. 

Chap.  yi.—Ofthe  Cat's  Ei/e.    (Ainol-hun.) 

Sect.  1.  0/  the  Properties  of  the  Cat's  Eye.^lt  is  a  brilliant 
transparent  stone,  which  appears  to  the  spectator  like  the  eye  of 
a  cat  seen  in  a  light  place.  If  you  turn  the  stone,  this  bright 
focus  also  turns  ;  and  if  light  falls  on  it,  it  plays  in  waves,  which 
move  the  more,  the  stronger  the  light  is  which  falls  on  it ;  if  you 
break  a  cat's  eye  into  pieces,  you  find  the  same  focus  in  every 
one  of  them. 

Sect. 2.  Of  the  Mines  of  the  OCs  Eye.— It  is  affirmed  that  the 
cat's  eye  is  fouild  in  the  jakut  mines,  and  formed  of  the  some 
matter. 

Chap.  Vll.— Of  the  SpimfL  {Laal.)\ 

Sect.  1.  Of  the  Properties  of  the  Spinelliis.— It  is  of  four 
difterent  kinds:  1.  Red.  2.  Yellow.  3.  Violet.  4.  Qreai, 
like  the  emerald.  Sometimes  the  same  stone  is  half  green  and 
half  red.  The  red  is  of  eight  kinds :  1 ,  Geschdimegi,  2.  Piasegi, 
3.  Temeii,  the  date-hke.  4.  LaJimi,  the  fleshy,  tj.  A7tabi,tae 
dove-like.  6.  Bakami,  having  the  colour  of  Brazil  wood.J 
.  7.  Edrisi,  the  stone  enoch.  8.  Ekheb,  the  dark.  The  gesch- 
dimegi ia  remarkable  for  its  pleasing  colour  and  lustre.  The 
piasegi  has  derived  its  name  from  the  village  of  Piaseg.  "Die 
flesh-like  is  dark-red.  The  gradations  of  the  spinell  are  various, 
and  jewellers  know  very  welfthat  tSere  is  sometimes  no  differ- 
ence in  the  colour  between  the  spinellus,  the  garnet,  and  the 
coloured  crystal.     The  difierence  Consists  is  the  superior  hard- 

•   llirc  (lie  nrll-knnnn  faLIc  ii  mrDlionrd.  onlof  (bejhnuiaod  am]  ane  nigUl, 
•ribeUirdi  ntfairh  rrlchFil  D|ipirrnBrnieal  (o  whifh  Ihe  dianDiidi  iluck. 
'  f    It  l»  DO)  tn  lie  duvblcd  (hHl  laal'n  onr  ipiiirllu*,  wtiirh  ii  fagiy  in  all  ihailM 
■■  nliapreen,  like  pirrrt  AMaht 


«f  ird,  aiiri  neTeral  nf  Tiulel  and  Itrnaxe,  ■■  nlia  preen,  I 

— ».._     J J !__.=__    'ted,  tlwBulhor,  p 

itt  brilliaoc}  and  ibc  uiaoBerBf  trcBlln^lt  for 


jrellna,  nf  uixter  a  dcueninntian  ufrcd,  abe  aulhor,  perba|]i,  took  Itn  b^i 


ffac  piir|)a>e  of  pii1tAfiin)C. 

I    M.  Vou  lloipinrr  liiubcfe  Uie  word  PtrimmMuTtift,  ahlcii  ll  wean  dlttcaU 
la  iroBilale  olbciKike  i  jet  Braiil  wai  not  kooita  id  (he  l*eTiian  anlkor. 
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ness  of  tke  Bpinellus,  which  is  not  broken  on  the  anvil,  while 
die  coloured  crystal,  when  held  to  the  sun,  appears  white.  The 
iaal  had  its  name  from  Bedacbschan,  not  so  much  because  tt  is 
found  there,  as  because  it  is  sold  in  that  province. ' 

Sect.  2.  Of  the  Mines  of  the  Sptnell.— At  the  time  of  the  Cali- 
phate  of  the  Abbassides,  a  mountain  at  Ckatlan  was  rent  open 
tty  an  earthquake,  where  there  was  found  the  laal  of  Bedach* 
acfaan  bedded  in  a  white  stone.  It  is  very  hard  to  polish,  and  it 
was  a  long  time  before  it  could  be  smoothed,*  till  it  was  at  length 
accomplished  by  means  of  the  gold  marcaxite  called  ebreiidKbe^ 
Smaller  stones  are  found  in  the  bed  round  a  large  one,  like  the 
seeds  of  a  pomegranate.  The  miners  call  this  bed  of  ^e  spineQ 
maai.  There  were  found  in  the  mines  first  red,  then  yeIlow~ 
Iaal,  and  it  belongs  to  the  kbds  of  the  iakut. 

CHke.VUl.—0/the  Tarquohe. 

Sect.  \.  Of  the  Properties  of  the  Turquoise  (Firuse). — It  comoc 
I.  From  Nhckabm:  2.  From  Ghana.  ^  From  Irak.  4.  Ker- 
man.  5.  From  Chowartsm.  The  first  is  the  most  valued,  oa 
account  of  its  hardness,  puritjr,  and  dnrable  cidour.  This  has 
seven  kinds :  1 .  Abu  Ishaki.  2.  Esheri.  3.  Sufeintaui,  q  milky 
and  sweet  stone.  4.  Sermmi,  with  golden  spots.  5.  Chatty 
sky-blue.  6.  Abdol-medschidi,  beautifully  coloured,  bijt  soft. 
7.  Andelifn,  a  little  milky.  The  turquoise  is  bright  or  dull, 
according  to  the  weather ;  f  and  is  lai^er  in  rainy  days  than  in 
bir.  One  kind  of  it  becomes  of  a  more  beautiful  colour  in  oi],  ( 
Init  tiheu  loses  it  i^;ain.  Jewellers  call  it  mescha  ;  that  of  two 
coloors  is  called  ebretch.  The  turquoise  is  also  similar  to  a  kind 
of  green  and  blue  enamel.  Accoraint(  to  the  time  in  which  it 
ms  dug  up,  it  is  divided  into  the  old  and  new  mines,  of  which 
the  new  change  the  colour.^ 

Sect.  2:  Oj  the  Mines  of  tke  Turquoise. — It  is  found  in  those 
places  after  which  it  is  called ;  the  most  beautiful  and  richest 
mines  are  at  Nischabur,  where  that  called  after  Abu  Ishak  is  the 
most  beautiful,  and  the  andelibi  the  faintest. 

Gbap.  IX. — Of  the  Besoar  {PoMehir)  and  other  Ammal  Stonet. 

Sect.  I.  Of  the  Properties  of  tke  Bexoar. — It  ia  of  two  kinds : 

1.  The  animal.     2.  That  fbnnd  in  mines.     The  latter  is  divided 

*  Tb«  ipinril  ti  exlmnel;  diflnit  la  pdiA.  wHlck  em»  ral;*  be  HTectrd  b;  M 
■f  irtttiirf  OB  *  capyrr-plBte.  And  It  liTrryrcDmrkoble  (kat  tke  Balhor  ncntlDSl. 
iaitnd  oFlbe  oil  of  viirlnl  nied  by  ODrlayidarici,  tbcaurcsi<t<  (iroDpjrileijifroB 
which  ibe  oil  aFviirlol  may  be  {iradnceil. 

f  Tkoe  are  ^abably  Umeitane  eolBBred  by  lilrlal  af  cnpper. 
X   The  blDeorihelBrquoitela  in  reolily  of  M>  delicate  a  roloDr  thai  Ibe  iaSaeBce  . 
~  atlheKckloaa  bfigbtar  RlooBy  day  lecm  to  csiue  a  Mrlkinf  ebaote  <nU. 

^  BninBlan|«w(M*fre^BeBtl)rcbaifcthe>badenf  tbdrcoloar,  whicb  probably  la 
raairJ  by  ihrlr  iafrrisr  batducM  and  porviity,  and  rrnm  tke  rlTecti  ot  acidi,  ar 
InMliinK  «r  aily  pariirlct  t  ibm  ta  «  rial  wiUi  bar  blae  (ur^Bolin  •■«  taroaA 
.#■*■  after  u  IHara  of  Im  wearer. 
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into:  1.  The  yellow.  2.  The  green.  3.  The  dust-coloured.' 
4.  That  spotted  hke  a  lizzard.  6.  The  whitish,  spotted  with  gold 
spote.  They  make  of  it  chessmen,  draughtsmen,  handles  for 
knives,  and  the  like.  If  you  throw  the  green  bezoar  into  the  fire, 
it  turns  black  without  being  burned ;  the  inhabitants  of  Kermait 
call  it  muchati  sch'eitan.  It  is  the  contrary  with  the  animat 
bezoar ;  it  is  likewise  sometimes  green,  sometimes  yellow,  some- 
times of  a  dust  colour,  may  be  easily  powdered,  and  assumes 
a  white  colour  when  it  is  powdered  on  tne  stone.  It  is  divided 
into  the  cow  bezoar  {bakari),  and  into  the  sheep  bezoar  (schati). 
The  former  is  a  soil  yellow  stone ;  the  tatter,  green  and  soft. 
It  is  very  often  counterfeited ;  the  real  may  be  distinguished 
from  the  false,  as  the  former  will  not  take  a  mark  of  fire,  as  its 
colour  does  not  fall  into  a  blueish,  as  it  has  no  dots,  and,  when 
luhbed,  gives  off  a  white  colour- 
Sec^.  2.  Of  Ike  Mines  of  the  Bexoffr.— It  is  found  on  the 
borders  of  India  and  China,  as  also  between  Moisvl  and  Dscke- 
mrei  Ben  Omer.  It  is  said  that  the  animal  bezoar  is  produced 
in  China  in  the  eyes  of  the  otags,  in  which  the  exhalations  of 
serpents,  which  they  have  devoured,  precipitated  by  the  water,, 
are  said  to  be  condensed  into  bezoar.  The  sheep  bezoar  is  said 
to  be  produced  in  the  stomachs  of  some  sheep  on  the  frontiers  of 
Persia. 

Chap.  X.— Of  the  Cornelian  (Akik). 
Seel.  1.  Of  the  Properties  of  the  Cornelian. — It  has  seven 
kinds:  1.  The  liver-red.  2.  The  rose-red.  3.  The  yellow* 
4.  Thp  white.  5.  The  black.  6.  The  blueish.  7.  That  of  two 
colours.  Though  a  hard  stone,  it  is  much  used  for  engraved 
seals. 

Sect.  2.  Of  the  Mines  of  the  Cornelian.-— It  is  found  in  Sanaa 
and  Aden,  in  Yemen,  on  the  frontiers  of  India  and  Rum,  and  in 
ihe  neighbourhood  of  Batsra, 

Chap.  XI, — Of  precious  Stones  resemhlingtheJahtt,  viz.  1,  TAe 
Benefsck\  (Violet).  2.  Bidfchade  {Gmaei).  3.  Badeudsch. 
Sect.  1.  Of  the  Properties  of  the  Benefseh.—lt  is  of  four 
different  kinds:  1.  Madeni,  of  a  pure  bright  transparent  red 
colour,  quite  similar  to  the  red  jakut ;  so  that  if  it  is  strung  with 
the  jakut  upon  the  same  thread,  the  best  judges  can  scarcely 
digUngtiish  them.  2.  liutlji,  garlic.  3.  Benefschschi,  idackish- 
red.  4.  hlasKickt,  of  a  light-yellow  colour.  All  kinds  of  the 
benefscht  have  an  affinity  with  the  laal,  hut  the  benefsch  inclines 
more  to  b'ue  than  the  laai. 

*  Yellow  U  rallril  itri  in  IVrninn  i  and  heir,  and  not  In  tbe  ciIt  of  Sarde*.  w« 
«rc  !■  lunk  for  li>e  «t\f,\n  of  Hie  numc  of  Ihr  inrdunvi. 

t  RenrrKh,  nidKhadp.  nnd  MnilpndH'h,  nr«  crriainlj  only  dinrenl  AaAa  af 
Ibp  (cariwl,  sod  mmy  probiibl]'  lie  Iht  riolel  (fltmnnitm),  (he  dark-red,  asd'  Ih* 
^I'lluH  ith-rrd  orienul  p.irnci  i  naoirly,  ihal  of  Crylm  arid  Syria.  Tbax  Ihetr  %y«~ 
fldc  tntviitr^  are  vri-y  diflVrt'iir  It  arrll  known. 

X  RaviiH  trauiloin  UciHr^li  by  aucthjil,  aa  falKly  ai  be  don JAkal  toteiriattl.-. 
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Secondly,  BidMchade,  the  garnet,  is  a  red  stone,  of  pure  water, 
which  often  loses  its  lustre  when  worn  in  the  dress,*  and  which 
is  distinguished  from  the  jakut  not  only  by  its  inferior  weight, 
but  also  by  a  greater  degree  of  wannth,  the  jakut,  when 
taken  into  the  mouth  being  cold,  and  making  it  moister,  while  th^ 
contrary  takes  place  with  the  garnet.  Thirdly,  the  madeiukch, 
•or  madebendsch,  is  a  very  red  stone ;  it  is  quite  similar  to  the 
garnet,  but  its  red  inclines  more  to  black,  and  it  is  lighter  in 
weight.     It  has  no  lustre  till  it  is  cut  deep  from  below.f 

Sect.  2.  Of  the  Minen  of  these  Stones.— The  benefsch  is  found 
in  the  mines  of  the  spinel! ;  the  garnets  and  madendsch  (made- 
bendsch, or  madenidsch)  are  found  on  the  frontiers  of  Bedack~ 
*chan,  and  brought  to  Cachemire,  about  ten  days'  journey  00^ 
which  has  given  rise  to  the  erroneous  supposition  that  there 
were  mines  of  them  at  Cachemire.  The  garnet  has  a  divisioK 
Lkc  the  laal,  and  is  found  in  the  mountain  of  Sahun,  where  there 
are  also  jakut  mines.  When  they  come  from  the  mines,  they 
are  dark,  and  without  water,  and  are  not  bright  and  transparent 
till  they  are  cut. 

Chap.  XII.— 0/fAc  Oni/x  {Dscheit). 

Sect.  ! .  Of  the  Propertiex  of  the  On^j.— There  are  several 
kinds,  as :  1.  Bakrawi.  2.  Habnchi.  3.  Anebi.  But  they 
are  classed  according  to  their  colour :  1.  Into  the  white,  i.  Into 
the  black.  3.  Into  the  red.  4.  Into  the  particoloured.  The 
^^aun  has  three  layers;  the  first,  red,  and  not  transparent  j 
the  second,  white  and  transparent;  the  third,  trausparent,  like 
crystal.  The  habescki  has  lilcewise  three  layers,  two  dark,  and 
a  white  one  in  the  middle.  The  onyx  is  the  hardest  stone  after 
the  diamond  or  jakut,  and  ia  about  the  same  weight  as  a  corne- 
lian. Some  onyxes  are  striped,  others  not;  in  others,  the 
stripes  are  interrupted ;  so  that  they  form  singular  figures. 

Sect.2.  0//AeM(ffMo/'iAe  0«yjf.—ThougE  the  onyx  is  found 
in  several  places,  the  most  esteemed  are  those  found  on  the 
ftontiers  of  China  and  Arabia. 

Chav.  XIII.  Of  the  Magnet. 

Sect.  1 .  Of  the  Properties  of  the  A/ag«cf.— There  are  four  kind* 

cf  the  magnet:  I.  The  iron  magnet,  commonly  called  the  iro» 

robber,  ahenrjiba.    2.  The  gold  magnet.    3.  The  stiver  magnet. 

4.  "Hie  till  magnet,  which  attmcts  gold,  silver,  and  tin.    The 

magnet  loses  its  power  in  oily  substances,  but  increases  it  wh^a 

it  into  blood,  gold,  or  vinegar.    The  silver  magnet  is  a  whit^ 

stone,  which  swims  on  water,  attracts  silver,  and  is  com- 
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tnonly  caDed  hadfchrol-bokur,  i.  e.  caw'B-stone.  The  gold 
nugaet  is  a  pale  yellow  stone,  which  attracts  gcAd,  and  the  tia 
magnet  is  a  heavy  sinking  stone,  which  attracts  tin. 

Seel.  2.  Of  their  Mines. — ^They  are  found  in  Arabia,  IndJa, 
and  other  places. 

CHAr.XlV—Oftie  Senbade*  (Quasry  Spar?)  (German Spath?) 
Sect.  \.  Of  the  Properties  of  the  Spar. — It  is  a  hard  ston^ 
which  polishes  iron  and  steel.  It  is  disUnguished  from  stones 
which  resemble  it  by  its  hardness,  which  is  next  to  that  of  tha 
diamond,  which  alone  scratches  it.  It  ia  either  reddish  or 
blueish. 

Sect.  2.  Of  the  Mines  of  the  Spar. — It  ia  found  in  many 
places,  as  in  India,  Zanguebar,  Siwas,  Kermao,  Nubia,  and 
Ethiopia.    The  beat  comes  from  Nnbia  and  Siwas. 

Chap.  XV.— Of  the  Malachite  {Dehjie). 

Sect.  1.  Of  the  Propertia  of  the  Malachite.— -The  malachite 
is  a  green  stone,  which  has  the  colour  of  verdigrease,  with  red 
and  black  spots.  Some  persons  affirm  that  in  Turhistan  a  red 
malachite,  of  the  colour  of  the  red  jakut,  is  produced.  The 
dehne  is  of  five  kinds:  1.  The  leek-green.  2.  Basilisk-green. 
3.  The  black-green.  4.  The  white^een.  5.  The  emerald-greea. 
The  pure  malachite  is  called  the  sweet  {sckirin),  and  the  dull  the 
bitter  {letch.)  This  is  only  valued  very  much  in  Syria  and 
Europe ;  when  it  is  smeared  with  oil,  it  receiver  additional  lustre; 
when  it  is  old  and  much  worn  it  loses  its  beauty,  and  the  white 
of  its  spots  turns  yellow.  It  appears  like  the  turquoise  bright  in 
aerene  weather,  and  in  cloudy,  dull.  If  you  rub  it  with  natroa 
and  oil,  you  obtain  the  purest  copper. 

Sect.  2.  O/'  the  Mines  of  the  Malachite. — It  is  found  in  five 
places  :  in  the  moantaina  of  Mauritania,  in  Kerman,  in  Haske- 
rek,  near  a  city  which  was  built  by  Efrassiab,  in  Turkiatao,  and 
in  Arabia,  in  the  cavern  of  the  Beni  Salem. 

Chap.  XVI.— O/" Me  Lapis  LaxuU  {Ladschiwerd). 

Sect.  1.  Of  the  Properties  of  the  Lapis  Laivli. — Its  fourkinda 
•re;  namely,  1.  Bedaclucbi.  2.  Gurdscki.  3.  Dermari.  i.Ker- 
mani.  The  first,  i.e.  that  from  Bedachickan,  is  divided  into 
that  with  gold  spots,  and  into  that  without.  Powdered  lapia 
laauii  thrown  into  the  fire  produces  a  many-coloured  smoke. 

Sect. 2.  Of  tJie  Mines  of  the  Lapis  Lazuli. — The  most  remark- 
able of  them  is  the  Upis  lazuli  mountain  in  Chatlan,  near 
Bedaehschaa,  but  it  is  also  found  in  Geoigia,  in  Kerman,  and  ia 
other  places. 
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Chap.  TVll.—Ofthe  Coral  {Bessedand  AfmfccAan.)* 
Sect  1.  0/ the  Properties  of  the  Coral.— There  aiefom^odm 
of  corals :  1.  The  red.  2.  llie  white.  3.  The  black.  4.  Ilia 
dark-coloured.  They  are  soft  aod  white  as  long  as  they  are  in 
the  water,  only  become  hard  when  out  of  the  water,  and  assume 
differeut  coloui-s :  the  genuine  can  be  di^tinguisbed  from  the 
counterfeit  by  the  smell  of  the  sea.  weed  ;  in  oil,  they  become 
beautiful  and  shining,  but  in  vinegar  sofl  and  white.  They  are 
very  much  vahied  in  China  and  India,  because  they  are  used  ft* 
adorning  the  idols.  Teifaschi  relates  that  he  had  seen  a  smit- 
ing botue  made  of  a  coral,  a  span  and  a  half  long,  and  three 
fingers  broad. 

Sect.  2.  Ofilte  Placet  where  theif  are  found.— Tbey  are  geiM- 
rally  fished  up  in  the  Mediterraaean  sea.  The  best  are  the 
reddest,  aiidthelai^stofa  straight  Btem.  They  are  polished  wHh 
spar,  and  bored  through  with  steel  of  Damascus. 

Chap.  XVill.—OftheJa^er(Jaxheb,  or  Naub). 

Sect.  1.  Of  the  Properttet  of  the  Jaiper.—lX  has  five  kinds: 

I.  The  white  and  light.    2.  The  whitish-yellow.     3.  The  black- 

Seen.  4.  The  transparent  black.f  5.  The  dust  colour.  la 
lina,  they  make  a  ftilae  jasper,  which  is  distinguished  from  the 
fenuine  by  its  smoky  smell.  If  a  vessel  of  genuine  jasper 
reaks,  it  is  repaired  with  artificial  pieces,  which  are  scarcelj 
to  be  distinguished  from  the  natural.  ' 

Sect.  2.  Of  the  Mines  of  the  Jasper. — In  China  there  are  two 
mines  of  it,  of  which  the  one  called  Ak  Kutch  produces  light 

i'asper,  and  the  other  called  Kut  Kasch,  dark.  Ttie  large  piece* 
lelong  to  the  Emperor,  the  smaller  to  the  workmen.  Jasper  ii 
also  found  on  the  frontiers  of  Ka^chgar,  iii  Kerman,  and  Arabia. 

Chap.  XIX.— 0^(A<  CrytttU  {Btllor). 
Sect.  1.  Of  the  Properties  of  the  Crystal.— It  is  mote  pleamagf 

fure  and  clear  than  other  precious  stones,  and  is  of  two  kinds : 
.  The  clear  and  pore.  2.  The  dark-yeHowish.  It  can  be 
melted  like  glass,  and  then  coloured  in  limitation  of  the  jakirt, 
laal,  or  emerald.  Teifasc/ii  relates,  that  in  his  time  o  merchaat 
of  Mauritania  was  in  possession  of  a  bath  made  of  two  pieces  ©f 
crystal,  which  was  so  large  that  four  persons  could  sit  in  it.  In 
the  Treasury  of  Gasnn  there  were  four  crystal  vesseb,  eachofwhieU 
cxtntained  two  skins  (6oracAto)of  water.  jiAuRiAan  mentions  the 
assertion  of  the  lapidaries  that  there  was  ofl«n  found  ia  crystel 
wood,  and  the  Lke,and  that  he  himself  had  seen  two  crystals,  m' 
one  of  which  was  enclosed  a  green  twig,  and  in  the  other  & 
fayacintl). 

*  Sane  mj  Ibat  liaed  if  the  Pri^an,  and  nitri<U»  At  Arabian  wnitf  fi>f  coiabi 
alfeen.  It>t  ifee  rormer  >i;ni6ei  Ibe  item,  a«f  Utr  laiirr  ibc  ImncttM. 

i  Thclnuupareal  black ja*|KrDiVip"^l**> be  »>e>''>^i**>>'>"*'^'*'"  ** 
•riental  aalHralblK.  _, 


188  Extractsfrom  tht  Peruaa  Work  called       [March, 

Seci.  2.  Of  the  Mines  of  the  CTtfital.—the  crystal  is  found  in 
teven  places :  In  India,  Turkistan,  Europe,  Arabia,  China, 
Armenia,  and  the  remotest  frontiers  of  Maghrib  (Mauritania). 
Some  prefer  the  Arabian  to  the  Indian,  but  the  least  valued  is 
the  Armenian,  which  is  called  rim-be/lor. 

Chap.  XX.— 0/Me  Amethysl  {Dschenmt). 

Sect.  1.  Of  the  Propertia  of  the  Amethyst.— The  amethysthas 
several  colours,  like  the  rainbow,  and  four  kinds :  1 .  Deep  rose- 
coloured  and  sky-blue.  2.  Pale  rose-coloured  and  deep  azure. 
3.  Pale  rose-coloured  and  sky-blue.  4.  Deep  rose-colon  red  and 
pale  sky-blue.  The  Arabians  set  an  extraordinary  value  upoa 
the  amethyst,  and  adorn  their  arms  with  it. 

Sect.  2.  Of  ike  Mijtei  of  the  Amethyst. — It  is  found  in  the 
environs  of  tne  village  of  Safwa,  about  three  days'  journey  from 
Medina,  Wine  drunk  out  of  a  goblet  of  amethyst  does  not 
intoxicate.* 

Conclusion. 

Of  various  other  Stones. 

Sect.  1.  Of  the  Weschick,  or  Schebak  {probably  Jet).— It  is  a 
black  stone,  easily  broken,  which  reflects  objects.  It  is  of  two 
kinds :  the  Indian  and  the  Persian ;  the  former  is  better  than 
the  latter, ' 

Sect.  2.  Of  the  Chamahen. — It  is  called  the  ass's  Btone ;  it  ia 
very  hard,  and  can  only  be  bored  by  the  dianiond ;  when  broke 
it  divides  into  branches ;  and  when  rubbed  on  a  hard  stone, 
colours  it  red ;  the  most  beautiful  is  the  blackish-red ;  it  ia 
found  in  the  district  of  Karak. 

Sect.Z.  O/'Tfl/rCrfl/A).— Itis  oftwokinds:  thatproduced  in 
the  open  air,  and  that  found  in  mines.  It  is  called  sitarei  setnin, 
i.e.  star  of  the  earth,  on  account  of  its  clearness  and  lustre. 
Artificial  pearls  are  made  of  it,  which  are  scarcely  distinguish- 
able from  the  natural.  They  may  be  known  from  each  other  by 
this,  that  the  artificial  swim  on  tne  water,  but  the  genuine  sink. 
The  talc  does  not  bum  nor  calcine  in  the  fire.  If  you  dissolve  it 
andrubthehmbs  with  it,  itmakes  them  fire  proof.f  Itisfound 
in  many  places;  the  best  in  Cyprus.  The  talc  can  neither  be 
pounded  in  mortars,  nor  broken  to  pieces  with  iron  hammers. 
The  way  to  dissolve  it  is  to  boil  it  with  beans,  to  wrap  it  then  ia 

•  To  tbi*  opiDlon  af  (be  nmcltlyit,  whtch  li  carrmt  nlH>  In  Knnipe  (by  wUch  tl 
twi  lEBiard  the  honoar  of  be)i>)[  urd  «  a  tttl  »r  (nuch  iliine .  il  trcmi  to  nwr  il» 
Peralaa  bum.  in  Khieb  wr  find  the  ■■•««  oT  Ditkm  »r  DielunuMkiJ,  whiuc  gnblct  1» 
(■id  la  hBTCcoiHlUrd  of*  iin|!Fanielh)>t.  The  Hrrrk  nancA^uhcnf  Ualtn  aaia- 
Wifral^d,  bul  il  ii  nrigiratly  lo  be  deiltti  frnir.  Uicktmitl,  a*  ihe  jatper  frMi 
Jttdut,  the  byactnth  rrnm  Jacul,  ibe  rmerBli)  frnm  S>fli<rmrf,  |irnrli  (Mai^.-irllB) 
(ram  MirwarU,  Ibe  turqiiaiie  rmm  FInie,  Ihe  la|ii>  IheuII  tram  LaJidlimeri,  Ibc 
Mrdi»>i  from  Sard,  lulc  rrnm  Talk,  chnik  fnim  Jtali,  &c.  &c. 

t  It  Ibit  It  CBoflrmed.  il  is  pmbiibly  Ibe  irrrel  of  Hit  inrnmhattibtlily  of  iW 
OtrvlN  RaftO't  "'^o  P»fBrmed  all  kioilt  af  (rlclii  wilh  a  rcd-bol  iroq. 
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a  piece  of  linen,  and  to  beat  it  till  it  is  dissolved,  and  oozea  like 
milk  through  the  linen.  If  dissolved  talc  is  mixed  with  a  little 
Msin  and  saffron,  and  used  as  ink,  it  makes  a  gold  ink,  and 
without  saffron,  silver  ink. 

Sect.  4.  Of  the  Raiiistone. — A  soft  stone,  of  about  the  size  of 
■si  large  bird's  eg^,  which  is  much  celebrated  among  the  Turks, 
It  ie  of  three  kinds  :  1.  The  dust  coloured  with  red  and  white 
spots.  2.  The  dark-red.  3.  The  various  coloured.  Some  per- 
sona consider  it  as  a  production  of  a  mine  j  some  as  an  ammal 
stone,  which  is  said  to  be  found  in  the  stomachs  ofswine,  or  in 
the  nests  of  same  lai^e  bird.  The  Turkomans  affirm  that  ihej 
caa  produce  rain  and  snow  with  this  stone. 

Sect.  5.  Of  the  Jiagte  Stone. — If  you  shake  it  you  hear  it 
rattle  aa  if  tnere  were  something  in  it ;  and  on  breaking  it,  yon 
find  notlung  in  it. 

Sect.  6.  Thejarakan  (the  Jaundice  Stone). — It  is  a  stone  wttlx. 
red  and  yellow  spots,  which,  when  it  is  rubbed,  leaves  a  red 
mark.  It  is  so  hard  that  it  can  only  be  bored  through  with  the. 
diamond ;  a  little  black  stone  which  the  swallows  carry  into 
their  nest  to  cure  their  young  of  the  jaundice. 

Sect.  7.  The  Vinegar  Stone. — It  attracts  vinegar,  but  cannot. 
r«main  in  it,  as  it  always  flies  out  when  thrown  into  it. 

Sect.  8.  The  Oil  Stone  is  set  in  flames  when  water  ia  ponred. 
over  it,  but  it  is  extinguished  with  oil. 

Sect.  9.  The  Jew's  Stone. — A  shining  stone,  which  is  produced 
in  the  sea,  and  has  three  kinds  :  1.  The  round.  2.  That  in  the 
shape  of  a  nut.  3.  The  oval ;  is  often  marked  with  black  stripes, 
ia  hurtful  to  the  stomach,  but  very  useful  tp  the  bladder. 

Sect.  10.  The  Milk  Stone,  which,  when  rubbed,  leaves  a  white 
mark ;  it  is  ash-coloured,  and  has  a  sweet  taste. 

Seel.  11.  The  Mouse  Ntorte,  which  has  the  smell  of  mice. 

Sect.  1?.  The  Blood  Stone,  aho  Schadendsch,  i.e.  LentUStone. 
— ^This  last  kind  is  used  to  polish  the  surface  of  Uie  eye  (deo. 
apiegel  des  auges  damit  zu  gFatteti). 

Sect.  13.  The  Moon  Stone,  a  atone  with  spots,  which  become 
lai^er  and  smaller  with  the  increase  and  wane  of  the  moon. 

Sect.  14.  The  Colour  Stone,  which  always  reflects  different 
colours. 

Sect.  15.  The  Sleep  Stone,  which  produces  sleep  when  hung 
over  the  bed. 

Sect.  16.  The  Stone  Miskal,  which  is  said  to  be  thrown  op 
from  the  Maurltanian  Sea. 

Sect.  17.  The  Marcanite,  likewise  called  the  Stone  of  Br^kt- 
ncfs,  is  divided  into  several  kinds  :  the  gold  marcasite  is  dug  up 
near  Ispahan,  and  ia  called  Ebrendsche ;  it  is  used  to  polish 
the  spmellus :  the  silver  marcasite  comes  from  the  frontiers 
of  Bedachschan ;  the  copper  and  iron  marcasite  ia  similar  to 
copper  and  iron.  ^ 

Seel.  18.  The  Magnina  {ManMneu?)  which  is  used  by  the 
glass  manufacturer.    It  is  divided  into  that  with  litUe  and  int% 
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that  villi  large  shilling  spots ;  bvt  accOT^ing  to  the  caloiir  into  - 
the  Uackish,  yeUowish,  and  reddish. 

Sect.  19.  Of  the  Svrmeand  'i'utia.  {querif  ^nlimony  ?).— Itisa 
bright,  heavy,  transparent,  black  stone,  which  is  divided  accord- 
ing to  the  country  where  the  mines  are  situated,  into  those  o> 
Ispahan,  Herat,  Sabuhstan,  Georgia,  and  Kerman.  The  first  is  - 
the  best,  the  last  the  worst ;  if  powdered  Surme  is  applied  to  the 
eyes,  it  increases  their  perish.  The  tutia(the  genuine  eye-paint), 
is  divided  into  those  of  Kerman,  Kand,  India ;  the  last  is  pure 
and  white  tike  salt;  that  of  Kerman  yellowish.  It  is  made  by 
laying  the  natural  tiitia  stone  upon  coals,  and  catching  the 
vapour  in  an  alcmbick  upon  nails.  The  lightest  tutia,  and  the 
best  for  the  eyes,  is  that  which  forms  on  the  points  of  the  nails, 
the  second  sort  on  the  middle,  and  the  coarsest  sort  on  the- 
heads  of  the  nails-  The  Indian  is  produced  on  the  shore  of  the 
■ea,  and  is  much  used  in  alchemy.  .    . 

Seel.  20.  Of  the  Proportions  of  some  precious  Stones  to  atkers,- 
—Abu  Rihati  is  said  to  have  found  by  experimeRt  that  a'miskal 
of  blue  jakut  is  equal  in  size  to  five  daoK  *  and  three  tism  o£ 
red  jakut,  or  to  five  dank  and  two  and  a  half  tissa  of  laal ;  and  that 
fourdank  minus  a  tissu  of  coral  are  equal  in  size  to  four  daak  mimis 
two  tissu  of  onyx  and  ciysttd.  The  mode  of  discovering  the  size  and' 
weigfatis  the  following :  a  veesel  is  filled  with  water,  and  the 
stones  thrown  siody  into  the  water;  the  quantity  of  water  which 
is  expdted  from  the  vessel  by  means  of  each  stone  is  equal  to 
Ae  room  it  occupies.    God  knows  best. 


Aktici£  VI. 

Daeriptioa    of  an  Apparatus  for  the    Analysis  of  'oreaaized 
Substances.    By  W.  Prout,  M.D.  F.R.S.  Etc. 

These  is  nothing  new  in  the  principle  upon  which  the  analy- 
tical process  is  conducted  by  the  following  apparatus.  ThesuB- 
Itance  to  be  analyzed  is  introduced  into  a  glass  tube,  G'  (PI.  ClI), 
(about  -fth  or  ^tk  of  an  inch  in  diameter,  and  10  inches  long) 
mixed  with  the  requisite  quantity  of  the  black  oxide  of  copper, 
■retusely  in  the  seme  manner  and  with  the  same  object  explained 
by  me  ina  former  paper  on  this  subject.*  The'tuoe  above-men- 
taoaed  is  inserted  firmly  into  a  piece  of  cork  at  its  upper  and  open 
end  ai  sach  a  manner  that  about  half  an  inch  of  it  may  project 
beyond  the  larger  end  of  the  cork.  The  cork  is  then  placed  ia 
the  conical  hok  is  the  piece  of  brass,  C  (fig.  2),  fixed  in  tha 

*  AccordiDf  In  Mcnluikl,  lilanl;  itrqiial  In  Egypt  In  three  enrau  |aeTon(h)|{  t» 
Cualra,  two  in  Spiiin.  It  la  the  Jiiurlh  part  of  ■  drncbBi,  but  according  to  P«»- 
hragifca  tisdi.  Tiir  lim,  ■crordioj^tn  Fcrtaeng,  itcigha  laineiuiia  two,  muetimn 
C*«f  bulrj'  corMi  4ni)  tnc  tidikal  ii  onr  dmchnancla  half. 

t  See  Mfd,  Chlrnrg.  Triuii.  vol.  vlii,  p.  5SB. 
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bottom  of  the  wooden  dish,  H,  snd  the  dish  U  placed  iipoa  the 
floppoit,  D,  which  has  a  hole  in  its  centre  adapted  for  receiving 
it.  F,  in  a  spirit  lamp  with  a  circular  wiok,  hke  the  common 
Argand  lamp.  This  lamp  stands  upon  a  support,  C  (fig.  ]),- 
capable  of  being  looved  up  and  down  by  means  of  the  counter- 

rize  weights,  M  M,  attached  to  the  lines  passingorerthe  pulleys, 
L,  in  a  manner  easily  understood  by  a  bare  inspection  of  the 
figure.  The  tube,  G,  passes  through  Uie  centre  of  the  lamp,  and 
thus  is  enveloped  equally  on  all  sides  by  the  flame.  The  gaHeous 
products  are  collected  in  the  graduated  tube,  K,  which  had  been 
previously  flUed  with  mercury,  and  inverted  in  the  wooden  dish 
above  described  likewise  partly  filled  with  mercury.  The  external 
glass  tube,  I,  is  furnished  with  a  brass  screw  cap  by  \^ich  it 
can  be  attached  at  pleasure  to  the  piece  of  brass  fixed  in  tiw 
bottom  of  the  wooden  dish,  in  the  manner  shown  in  fig.  3.  llie 
use  of  this  tobe  is  to  afford  an  easy  means  of  equalizing  (b* 
height  of  the  mercury  on  the  inside  and  outside  of  the  tabe,  K, 
and  thus  to  supersede  the  necessity  of  calculation.  N  is  a  cir- 
c«lu*tin  plate,  with  a  hole  in  the  centre,  of  such  a  size  as  to 
admit  the  tube,  G.  This  plate  is  suspended  by  wires  from  th^ 
support,  D  \  and  its  use  is  to  prevent  the  action  of  the  flame  of 
the  ktmp  upon  the  wooden  dish,  H,  and  its  contents.  Fig.  3  is 
a  slnall  mercurial  gasometer,  which  may  be  used  instead  of  the 
dish  and  graduated  tube  when  it  is  desired  to  take  the  specific 
gravity  of  the  gaseous  products.  The  tube,  G,  in  this  case  is 
fixed  into  the  brass  cap,  e,  by  means  of  a  cork.  When  the 
above  apparatus  is  employed,  the  lami),  F,  is  raised  to  the  upper 
lart  of  the  tube,  G  (two  or  three  inches  of  which  at  Uiis  part  is 
JUed  with  pure  oxide  of  copper  only),  and  there  permitted  to  stay 
till  the  tuoe  becomes  red-hot.     When  this  is  the  case,  it  la 


pai 
fill 
till 

depressed  a  little,  and  another  portion  of  the  tube  similariy 
heated,  and  so  on,  till  the  whole  of  the  tube  has  been  heated  ia 
succession,  when  the  operation  is  completed.  The  gaseous  pro- 
ducts are  then  analyzed  in  the  usual  manner,  if  the  substance 
■ubmitted  to  the  operation  has  contained  azote ;  if  not,  the 
whole  of  the  gas  (except  a  very  minute  quantity)  will  be  carbonic 
acid.* 

The  proportion  of  hydrogen  in  a  substance  may  be  ascertained 
in  several  difiereot  ways  by  means  of  this  apparatus.  A  mode  I 
have  commonly  practised  is  (af^er  filling  it  as  usual)  to  exactly 
couQterpoise  the  tube,  G,  in  a  delicate  balance,  and  when  th« 
process  is  finished  to  see  how  much  it  has  lost  in  weight  bf  the 
operation.  The  quantity  of  gases  prodaced  by  the  sam* 
substance  being  previously  known,  the  quantity  of  hydrogen  maj 
be  thus  readily  estimated.  Another  mode  is  to  actually  collect 
the  water  formed,  and  to  weigh  it.  This  may  be  effected  by 
Iwving  the  tube  in  the  shape  represented  in  fig.  4.  At  the  ena 
of  the  operation,  most  of  the  water  will  be  fomid  collected  in  the 
part  O,  and  to  ensure  the  collection  of  the  rest,  another  tube  filled 
with  dry  muriate  of  lime  may  be  attached  to  the  end,  F.    Anothsr 
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mode  is  that  recommeaded  by  Mr,  Porrett.  The  quantity  of  gttae» 
being  ascertaiaed  as  usual,  the  oxide  of  copper  employed  in  the 
experiment  is  to  be  put  into  Bulphuric  acid.  The  portion  of  the 
oxide  which  has  been  reduced  is  thus  obtained  in  a  metallic 
*atate,  and  consequently  the  quantity  of  oxygen  which  has  been 
expended  may  be  thus  ascertained.  Of  these  methods,  the  first 
appears  the  most  simple  and  least  liable  to  error. 

The  above  apparatus  is  susceptible  of  far  greater  precision,  and 
is  much  less  troublesome  to  use  than  any  that  has  nitherto  been 
Tecommended  for  the  analysis  of  orgamzed  substances.  There 
may  be  cases  in  which  its  use  is  inapplicable,  but  these  I  am 
persuaded  are  few.* 

In  conclusioa  I  may  observe  that  I  have  forseveral  years  been 
engaged  in  the  analysis  of  organized  products,  and  have  at. 
kng^  extended  my  researches  to  almost  every  distinct  and  well 
defined  substance.  The  results,  when  compared  with  one 
another,  are  most  interesting,,  and  seem  to  throw  no  small  light 
not  only  on  the  nature  of  chemical  compounds  in  general,  but 
apoa  many  important  points  connected  with  animal  and  vegetable, 
foysiology  and  patliolc^. 
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VI.  On  the  refractive  Powers  of  Muriatic  Acid  and  Water. 
By  Mr.  Henry  Creigbton. — The  author,  during  a  course  of  expe- 
riments on  the  application  of  different  fluids  to  the  formation  of 
compound  lenses,  with  a  view  to  correct  aberralion,  was  ted 
from  Dr,  Blair's  obsenations  to  notice  particularly  the  effects  of 
muriatic  acid.  He  was  surprised  to  find  that  when  such  a  conb- 
pound  lens  was  used,  the  focal  distances  were  proportional  to 
thespecificgravity  of  the  muriatic  acid  employed.  Thefollowtag 
table  exhibits  the  focal  distances  with  acid  of^different  strengths. 
The  first  column  exhibits  the  sneciSo  gravity  of  the  acid 
entployed,  the  second  column  the  focal  distances,  and  the  third 
column  the  specific  gittvity  calculated  from  the  supposition  that 
it  is  proportional  to  the  focal  distance.  The  focal  distances  oC* 
tiie  two  double  convex  lenses  were  about  24  and  27  inches 
respectively;  when  placed  together  in  the  frame   about   13; 

■  The  anicxed  tkrtch  repmenli  the  mpparalai  jut  u  It  wat  orif^liraUy  ca»~ 
MroctM).  Pcrhapt  II  night  be  Imprnvrd  bj  haviOK,  iaMcail  of  the  diih,  H,  a» 
DbloDg  Tcud  furnlihcd  ■[  one  end  nlih  a  irtf  nell  for  rqua|is[D|  the  bcij[lit  tX 
theoerciiry  on  bathildnof  ihepirwliiaird  iiitw,  K,  in  which  cue  llw  Fiternal  take^ 
t,  MWtllulhcgMOBclFr,  Bg.  3,  irogld  ha  nDSCEeaarjr, 
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when  Uie  space  between  them  was  filled  with  water,  neatly  24 ; 
and  when  muriatic  acid  of  tbe  specific  grayity  1-177  was  mtro- 
^luued,  the  focal  distance  was  28  inches. 


Liqaldi. 

s,.  „.  .f 

dirtobye*. 

FmrI  dill. 

SpKr.drdue. 
ed  from  fic^ 

ditlMICCI. 

Water.; 

Ditto  with  a  little  acid 

1-000 
1-055 
1-087 
1-121 
1-146 
1-177 

Inchw, 

23-75 
25-00 
25-70 
26-60 
27-00 
28-00 

1-000 
1-053 

1-121 

1-138 

Muriatic  acid 

1-180 

The  lenses  in  these  experiment  were  made  of  crown  glass. 
The  exi^eriinents  were  repeated  with  lenses  of  flint  glass  and 
crown  glass ;  but  the  results  were  the  same.  On  trying  the 
same  experiments  with  nitric  and  sulphuric  acid,  he  found  that 
the  specific  gravities  increased  at  a  much  greater  rate  than  the 
focal  distance.  From  this  remarkable  property  of  muriatic  acid, 
the  authbr  suggests  the  use  of  such  a  compound  lensc  to  deter- 
mine the  specific  gravity  of  the  acid. 

VII.  An  Essay  on  the  Origin  of'  Alphabetical  Characters.  By 
the  Rev.  William  Turner,  Jun.  A.M. — It  has  been  pretty  gene- 
rally maintained  by  literary  men  that  the  first  alphabet  was  made 
known  to  mankind  by  Divine  revelation.  Dr.  Hartley  was  of 
opinioa  that  it  was  revealed  from  Mount  Sinai  when  the  ten 
commandments  were  written  by  the  finger  of  God  on  two  tables 
of  stone.  The  same  notion  was  supported  by  the  celebrated 
Gilbert  Wakefield  in  an  ingenious  paper  on  this  subject  inserted 
in  the  second  volume  of  the  Memoirs  of  the  Manchester  Society.  , 
Mr.  Turner's  object  in  the  present  essay  is  to  combat  this  opinibn, 
and  to  show  that  letters,  like  many  other  discoveries,  not  inferior 
ia  difficulty  and  importance,  may  have  been  the  fruit  of  human 
sagacity  properly  directed.  The  essay  is  divided  into  two  parts: 
in  the  first,  he  endeavours  to  answer  l^he  arguments  advanced  by 
^r.  Wakefield  in  support  of  the  Divine  origin  of  letters ;  in  the 
second,  he  gives  his  ideas  of  the  way  in  which  the  discovery 
may  have  been  made. 

Mr.  Wakefield's  first  argument  is,  that  the  invention  of  letters 
differs  in  one  remarkable  particular  from  all  others ;  namely,  that 
the  first  effort  brought  it  to  perfection.  This  assertion  Mr. 
Turner  is  disposed  to  deny.  We  have  no  evidence  that  it  was 
|ierfected  at  once.  The  first  rude  attempts  would  be  forgotten 
in  consequence  of  the  more  perfect  ones  that  followed  them. 
£veu  the  Hebrew  alphabet  seems  at  first  to  have  been  very  rude. 
if  the  FbocDidans  torrowed  their  written  laagnage  from  th&    ■ 

Vol.  XV.  N«  HI  N  ■  •.  . 
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B«brew,  the  Hebrew  alphabet  nuut  have  conmted  at  first  of 
only  16  letters. 

Mt.  Wakefield's  second  ailment  is,  that  if  ^phabetical  writ- 
iag  was  the  result  of  human  iagenuitv >  we  might  reasoaablj  hare 
expected  to  hear  of  the  inveation  naving  been  made  in  more 
places  than  one  ;  but  this  is  not  the  case.  All  the  idphabeta  at 
present  in  existence  may  be  traced  either  by  external  or  internal 
evidence  to  the  same  source.  This  Mr.  Turner  admits.  Alt  the 
European  alphabets  (the  Russian  excepted,  who  got  it  tmme- 
diateiy  from  the  Greek)  may  be  traced  to  the  Roman.  The 
Roman  was  derived  from  the  Grecian,  and  the  Grecian  from  the 
Phceniciao.  The  Coptic,  Ethiopic,  ana  Arabic  alphabets  are 
rejerabte  to  the  same  quarter.  But  that  this  fact,  though  curious 
and  remarkable,  furnishes  proof  of  the  Divine  origin  of  letters 
Mr.  Turner  denies ;  because  the  same  thing  may  be  said  of 
several  other  arts  which  yet  have  never  been  alledged  to  be  of 
Divine,  origin.  For  example,  the  nine  digits.  All  Europe 
derived  them  from  Spain.  The  Spaniards  got  them  from  toe 
Moors,  the  Moors  from  the  Arabians,  and  the  Arabians  from  the 
East  Indies— a  tegiou  in  which  many  of  the  arts  and  sciences 
flourished  in  a  very  remote  period  of  anti(]uity. 

Mr.  Wakefield's  third  argument  is,  the  uniform  failure  of  all 
tiiose  nations  who  have  continued  for  a  great  length  of  time 
aoconnected  with  the  reat  of  the  world  in  their  attempts  tg 
devise  any  oontrivance  similar  to  the  alphabetical  characters,  or 
•t  alt  comparable  to  them  in  simplicity  and  convenience;  thou^ 
they  have  made  considerable  proficiency  in  various  other  aits 
and  sciences.  i3ut  Mr.  Turner  replies  that  the  failure  of  the 
Chinese  in  inventing  an  alphabet  is  no  more  surprising  than  that 
audi  acute  people  and  such  mathematicians  as  the  Greeks  shoidd 
have  failed  in  contriving  numeral  characters  comparable  to  the 
Arabic  in  simplicity  and  utihty. 

Mr.  Wakeheid's  fourth  argument  is,  that  the  tninsiUon  from 
hieioglypliics  to  letters,  which  has  been  commonly  si^posed,  is 
by  no  means  on  easy  or  obvious  thing.  This  Mr.  Turner  admits, 
wt  denies  that  it  iaany  argument  in  favour  of  the  Divine  origin 
«f  letters.  Though  they  were  not  derived  from  hieroglyphics, 
they  may  have  been  invented  in  another  way. 

In  the  itubsequent  part  of  this  paper,  the  author  states  his 
abjections  to  Mr.  Wakefield's  opimon,  and  endeavours  to  give 
an  idea  how  the  discovery  of  letters  might  have,  been  made. 

Ilia  objections  are :  1,  The  want  of  uecessity  for  such  a  su^ 
position.  2.  The  total  want  of  hititorical  information  on  the 
subject,  whitsh  could  hardly  have  been  the  case  had  letters  been 
derived  from  the  immediate  revelation  of  God.  Dr.  Hartley's 
notion  that  they  were  first  communicated  by  God  in  the  ten 
commandments  cannot  be  true,  because  writing  is  spoken  of 
before  the  delivery  of  these  commaadments  (Exodus,  xvii.  14X 

:'-■■'  D„i,:.cbyGoOQlc 
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and  because  the  ten  coatmandmeDtB  do  sot  contaia  all  the  letten 
io  the  Hebrew  alphabet. 

Our  author  aupposeu  that  when  men  set  about  devising 
meUiods  of  coounittiog  language  to  writing,  two  nodes  would 
ao^geat  themBelves  :  1.  Tn  suggest  to  the  eye  by  visible  sigoa  . 
the  ideas  expressed  by  spoken  language.  This  would  introduce 
liieroglyphicB,  from  which  the  characters  of  the  Chinese  would 
be  uaturally  derived.  2.  To  dsvise  a  system  of  visible  eigna 
corresponding  to  the  words  used  in  spoken  language.  I'heae . 
marks  would  be  gradually  systematized ;  similar  sounds  would 
be  denoted  by  similar  luarks.  When  these  marks  multiplied,  the 
idea  of  ascertaining  the  number  of  sounds  in  the  language,  and , 
qtplying  a  mark  for  each,  would  naturally  suggest  itself,  and  the 
tiansilion  from  this  to  letters  was  comparatively  easy. 

VIU.  Observatioiu  oh  the  Rite  and  I'roerens  uj  the  CoUoh, 
Trade  in  Great  Britain,  particuiariu  iti  Luncaihire  and  the- 
adjoining  CoutUiet.  By  John  Kennedy,  Esq. — This  interesting 
paper  contains  no  information  about  the  introduction  of  the. 
cotton  trade  into  Lancaahire,  We  know  from  acts  of  parliament 
that  it  existed  there  during  the  reign  of  Queen  Anne,  though 
probably  to  a  very  limited  extent.  From  a  note  added  to  the 
paper,  we  learn  that  Mr.  John  Wyatt,  of  Birmingham,  invented 
a  spinning  machioe  in  the  year  1733,  in  asmafi  building  near 
Sutton  Culdheld.  He  afterwards  joined  with  Lewis  Pat*l ;  bu^ 
tjie  project  turned  out  unfortunately.  Paul  contrived  to  get  a. 
patent  taken  out  in  his  own  name  m  1738  for  some  additional 
apparatus.  In  174 1  a  mill  turned  by  two  asses  walking  round  an. 
ajufr  was  erected  in  Birmingham,  and  lU  girls  were  employed  in 
attending  the  work.  But  this  establishment  was  unsuccessful, 
and  the  machinery  was  sold  in  1743.  A  work  on  a  larger  scale 
wi  a  stream  of  water  was  established  at  Northampton  under  the 
direction  of  Mr.  Yeoman,  but  at  the  expense  of  Mr.  Cave.  K 
contained  350  spindles,  and  employed  uO  pair  of  hands.  But 
this  new  establisament  was  also  unsuccessful ;  and  as  no  model 
•f  Mr.  Wyatt's  macbins  remains,  its  nature  and  principles  are  at 
freseat  unknown. 

The  operation  of  weaving  still  remains  nearly  the  same  as  it 
did  a  century  ago,  with  the  exception  of  the  fly  shuttle,  which 
waa  iavented  in  1750  by  Mr.  John  Kay,  of  Bury.  At  that  time 
the  ootton  was  carded  and  spun  in  the  weaver'ti  family,  and  tha 
manufactory  was  carried  on  to  an  extent  sufficient  to  supply  a 
limited  home  consumption.  The  occasional  fluctuations  in  tha 
demand  from  bad  seasons,  scarcity  of  food,  Slc.  led  the  manu- 
facturer to  endeavour  to  find  a  market  for  his  goods  in  otiiet 
countries.  This  gave  rise  to  the  foreign  trade  witli  alt  its  advan- 
t^es  and  disadvantages.  The  demand  increased  beyond  tha 
ability  of  the  manufacturer  to  supply.  This  occasioned  an 
incessant  demand  for  new  hands,  and  led  to  the  contrivance  of 
every  expedient  to  make  tlie  work  done  by  their  lubouscrs  a«  , 


196  Amlifset  of  Booh.  [Mabch, 

neat  as  possible.  A  division  of  the  labour  was  first  thought  of 
Instead  of  carding,  and  spinning,  and 'weaving,  in  the  sanie 
house,  one  family's  sole  employment  beca:iie  carding,  another'a 
spinning,  and  that  of  a  third  weaving.  The  attention  of  each 
being  thus  occupied  by  fewer  objects,  he  was  able  to  perform  * ' 

greater  quantity  of  work  than  before.  Gradual  improvements  in 
te  mode  of  carding  and  spinning  occasionally  suggested  them- 
ftelves  till  at  last  they  arrived  at  a  machine,  which,  though  rude 
and  ill  constructed,  enabled  them  to  produce  more  in  their ' 
respective  families.  By  degrees,  the  cottages  became  filled  with 
their  little  improvements  till  they  were  in  some  measure  forced 
cut  of  their  dwellinss  by  the  multiplication  of  their  implements. 
Thus  carding  and  spinning  became  two  distinct  professions. 
First,  a  boy  or  a  girl  was  enabled  by  means  of  two  pair  of  stock- 
cards  to  do  more  work  than  before.  A  cylinder  revolving  on  its 
axis  was  next  introduced,  and  carding  was  performed  by  holding 
four  or  five  pairs  of  stock-cards  against  it.  This  was  the  rude 
beginning  of  the  carding  machine,  and  in  this  state  it  existed 
about  60  years  ago.  This,  about  10  years  after,  was  followed  by 
another  machine,  called  the  spinning  Jenny,  invented  in  1767 
by  iMr.  Hargreaves,  of  Blackburn,  by  means  of  which  a  young 
person  could  work  10  or  20  spindles  at  once. 

This  machine  was  at  first  turned  by  the  hand ;  but  horses 
were  s'jon  substituted  for  human  labourers  ;  and  when  the  size 
of  the  machines  came  to  be  such  as  to  render  the  application  of 
horses  expensive  and  troublesome,  falls  of  water  we»«  sought  out 
(Lnd  resorted  to. 

It  was  at  this  time  that  the  admirable  inventions  of  Mr.  AiU.^ 
Wright  were  introduced  into  the  cotton  trade.  The  comforts  and 
independence  of  the  workmen  had  gradually  improved,  and  with 
them  the  nature  of  their  mechanical  inventions.  They  were 
enabled  to  employ  smiths,  carpenters,  and  millwrights  to  realize 
their  ideas,  and  by  their  supenor  skill  they  were  enabled  to  make 
their  machinery  much  better  suited  to  the  objects  intended  than 
their  own  original  and  imperfect  fabncti.  Tbe  inventions  of 
Arkwright  were  of  a  higher  kind  ;  and  to  realize  them,  the 
-assistance  of  a  still  higher  class  of  mechanics,  watch  and  clock- 
makers,  whitesmiths,  and  mathematical  instrument  makers,  were 
■called  in  and  employed.  Mr.  Arkwright's  first  mill  was  biult  at 
^romford  in  1771,  and  for  a  period  of  10  or  15  years  after,  all 
the  principal  works  were  erected  on  the  falls  of  considerable 
rivers,  no  other  power  but  water  having  been  then  found  to  be 
practically  useful.  It  was  not  till  about  the  year  1790  that  Mr. 
Watt's  steam-engine  began  to  be  understood,  and  introduced  in 
-the  neighbourhood  of  Manchester.  In  consequence  of  th» 
introduction  of  this  admirable  machine,  water-falls  became  of 
less  value,  and  instead  of  carrying  the  people  to  the  powei,  it 
-was  found  preferable  to  place  uie  power  among  the  people 
-wherever  it  was  most  wanted.    This  [«d  those  who  wer«|Vlt9V- 
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ested  in  the  trade  to  make  many  and  great  improvements  id 
their  machines  and  apparatus  for  oleaching,  dyeiog,  and  print- 
ing, as  well  OA  for  spinning.  Had  it  not  been  tor  this  new 
accession  of  power  and  scientific  mechanism,  the  cotton  trade 
would  have  been  stunted  in  its  growth,  and,  compared  with  itii 
present  state,  must  have  become  an  object  only  of  minor  import- 
ance in  a  national  point  of  view.  I'he  effecta  of  this  engine 
have  been  nearlv  the  same  in  the  iron,  woollen,  and  Sax  tmdesi 
In  the  year  1^60  a  new  and  valuable  machine  appeared,  called 
at  that  time  the  hall-in-tke-wood  machine,  from  the  name  of  the 
place  where  the  inventor,  Mr.  Samuel  Crompton,  lived,  near 
Bolton,  in  Lancashire.  It  is  now  called  the  mule,  from  ita 
,  uniting  the  principles  of  Mr.  Hargreave's  jenny,  and  Mr.  ,Ark- 
wnght's  water  frame.  This  machine,  by  producing  at  a  small 
expense,  much  finer  and  softer  yarn  than  any  that  had  been  seen 
before,  gave  birth  to  a  new  and  most  extensive  trade.  Before 
the  year  1790  the  mules  were  turned  by  hand,  and  were  con- 
fined chiefly  to  the  garrets  of  cottages.  About  that  time 
Mr.  Kelley,  of  Lanark,  first  turned  them  by  machinery.  The 
application  of  the  steam-engine  to  this  purpose  produced 
another  great  change  in  this  branch  of  the  trade.  Tne  mule» 
were  removed  from  cottages  to  factories,  were  constructed  more 
cubstantially  and  upon  better  principles,  and  produced  yarn  of  a 
more  uniform  quality  and  at  less  expense. 

In  1797  a  new  machine  for  cleaning  cotton  was  constructed 
by  Mr.  Snodgross,  and  first  used  at  Johnston,  near  Poislcy,  by 
Messrs.  Houston  and  Co.  This  was  called  a  scutching  or 
,  blowing  machine.  It  was  first  brought  to  a  state  of  perfecdon 
by  Mr.  Dunlop,  of  Glasgow.  It  was  not  introducea  into  the 
,  neighboiu-hood  of  Manchester  till  1808.  It  is  now  generally 
.  employed,  and  is  said  to  have  been  greatly  improved  by  Mr.. 
Arkwright  and  Messrs.  Strutts. 

What  are  called  ptnotr  looms  were  first  constructed  by  Dr. 
Cartwright,  at  Uoucaster,  in  1774.  But  though  Lbey  made  good 
doth,  in  consequence  of  the  great  loss  of  time  in  dressing  the 
warp,  they  possessed  no  important  advantage  over  comaioa 
looms,  in  1803  Mr.  Thomas  Johnson,  of  Bradbury,  Cheshire, 
invented  a  beautiful  and  excellent  machine  for  warping  and 
dressing  warps  preparatory  to  weaving,  by  which  the  operatioa 
is  performed  much  better  and  cheaper  than  it  can  posiiibly  b& 
done  by  hand.  This  is  a  great  advantage  to  the  power  loom, 
and  in  consequence  some  &rge  manufactories  of  the  kind  have 
been  estabhshed  first  in  Scotland,  and  aflerwards  in  England. 
Sut  as  one  person  cannot  attend  upon  more  than  two  power 
looms,  it  is  still  a  doubtful  question  whetlier  this  saving  of 
labour  counterbalances  the  expense  of  power  and  machinery,  and 
the  disadvantage  of  being  obliged  to  keep  an  eslabtishment  of 

Eiwer  looms  constantly  at  work  ;  while  in  the  common  way  the 
OflU  might  be  stopped  or  turned  to  adifierent  kind  of  weaving. 
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ifrfie  demand  forti>e  particular  kind  of  goods  they  Tverewesntag 
should  change  or  tail  olf. 

Such  is  a  uketch  of  the  historical  facts  contained  in  this  inte- 
resting paper,  1  regret  that  I  cannot  touch  upon  the  obserrft- 
tions  nhich  it  contains  respecting  the  alterations  in  the  morals, 
the  habits,  and  the  feelings  of  the  common  workmen  produced 
by,  or  accompanying  these,  im)>rovements.  They  deserve  the 
pBrticular  attention  of  statesmen  and  political  economists. 
Unless  means  can  be  fallen  upon  to  prevent  that  degeneracy 
-which  has  hitherto  been  the  lot  of  all  the  manufacturing  popu- 
lation in  every  country,  it  is  obvioos  that  all  manufacturing 
'  countries  must  sooner  or  later  work  their  own  destruction.  The 
following  is  the  quantity  of  raw  cotton  consumed  or  converted 
into  yam  in  Great  Britain  and  Ireland  during  1817 : 

Total  imported 110,000,000  lbs. 

Loss  in  spinning  (l^oz.  per  lb.) 10,312,600  Ifab. 

Yam  produced a9,G87,600  lbs. 

Number  of  hanks  (at  40  per  lb.) 3,987,500,000 

Number  of  spindles  employed  (each  producmg 

two  hanks  per  day,  and  3U0  working  days  in 

tlie  year) 6,646,833 

Number  of  persons  employed  (supposing  each 

to  produce  120  hanks  per  day) 1 10,763 

Number  of  horses  power  employed  (supposing 

4^  oz.  coal  to  produce  one  hank  of  the  4U 

and  ISOIbs.coalperday  =  one  horse  power)  20,768 

IX.  Memoirx  on  a  tiew  System  of  Cog  and  Toothed  Wheek. 
By  Mr.  James  White,  Engineer. — M ath eras ttcians  have  demon- 
strated that  the  form  of  the  teeth  of  wheels,  in  order  to  more 
equably  and  without  friction,  should  be  regulated  by  the  curve 
called  the  epicycloid.  But  this  holds  only  when  the  pins  of  the 
pinions  which  they  put  in  motion  are  indefinitely  small,  which 
never  can  hold  in  practice.  This  circumstance  has  prevented 
■workmen  from  attempting  to  make  the  figure  of  the  teeth  of 
their  wheels  correspond  with  the  theoretical  figure.  The  object 
of  the  present  paper  is  to  make  known  a  method  of  cutting  the 
teeth  of  wheels  so  as  that  they  shall  give  smooth  and  equable 
motion,  and  as  little  friction  as  possible.  For  this  method,  « 
patent  was  taken  out  some  years  ago  by  the  author  of  the  paper. 

X.  Ou  the  Flexibility  af  all  Mineral  Substances,  and  the  Caam 
of  Creeps  ami  Seals  in  old  Coat  Miues.  By  Mr.  John  B.  Lmw- 
mire. — ^The  author  has  observed  a  very  great  flexiUlity  in  sano- 
"Mone  and  elate  clay  in  excavated  coal  mines.  He  has  hkewiae 
■een  certain  varieties  of  limestone  and  clay-ahite  bend  consider^ 
ably  when  in  the  act  of  being  separated  into  small  parts  br 
'Wedges  and  other  tools.     From  Uiese  facta,  he  iufem  tint  u 
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kiads  of  nuBeral  nutter,  however  hard  and  brittle  they  appear  to 
be  in  hand  specimens,  will  bend  lesB  or  more  when  formed  into 
Urge  flat  pieces.  He  explaios  what  are  called  creeps  in  old  coal 
nioes.  llus  lume  is  given  to  the  slow  subsidence  of  roofs  of 
old  cnal  mines.  When  the  roof  sinks  rapidly,  the  process  is 
called  tLttt  or  ual  by  the  colliers. 

X[.  Accowit  of  the  Black  Lead  Mine  in  BorrowrJale,  Cumber- 
Uuid.  By  Mr.  Joaatfaan  Otiey. — This  mine,  according  to  Mr. 
OUey,  hes  in  a  grey  wacke  mountain  near  the  head  of  the  valley 
of  Borrowdale,  which  faces  the  south-east.  The  black  lead  does 
not  constitute  a  rein,  but  occurs  in  belliei.  Veins  of  iron  ore 
traverse  the  monntain,  exhibiting  traces  of  black  lead,  and  it  is 
lihere  these  veins  cross  each  other  that  the  bellies  usually  occur. 

When  the  mine  was  discovered  is  not  known ;  but.  from  a 
mant  made  in  the  beginning  of  the  17th  century,  it  appears  to 
nave  been  discovered  before  that  time  The  manor  of  Borrow- 
dale is  smd  to  have  belonged  to  the  Abbey  of  Fumess,  and 
havmg,  at  the  dissolution  of  that  monaste^,  in  the  reign  of 
Henry  Vlil.  fallen  to  the  crown,  it  was  by  James  I.  granted  to 
William  Whitmore  snd  Jonas  Verdon,  including  among  other 
things,  the  Wadhole*  and  Wad,  comnwnlu  called  Black  Cawke,  of 
tieyearlu  RetUor  Value  of  Fifteen  Shillingt  and  Foiirpence,  Tb« 
said  Wilham  Whitmore  and  Jonas  Verdon,  by  a  deed  bearing 
date  Nov,  28,  1614,  sold  unto  Sir  Wilfred  Lawson  of  Isel,  and 
several  inhabitants  of  Borrowdale,  all  the  said  manor  of  Bomtw- 
dale,  with  the  appurtenances  of  what  nature  or  kind  soever  ; 
**  except  the  wadholes  and  wad,  commonly  called  black  cawke» 
widiin  the  commons  of  Seatollor,  or  euewhere,  within  the 
oommoQB  and  wastes  of  the  said  manor."  In  consequence  of  this 
rsservation,  the  black  lead  mine  is  held  distinct  from  other 
royalties  of  the  manor ;  one  half  thereof  belonging  to  Henry- 
Banks,  Esq.  M.F.  and  the  other  half  subdivided  into  several 
shares,  onte  of  which  belongs  to  Sir  Joseph  Banks. 

llie  mine  used  fonnerly  to  be  wrought  at  irregular  intervals^ 
ood  when  the  market  was  supplied,  the  working  was  stopped  tilla 
fresh  demand  called  for  a  new  supply  of  black  lead.  But  of  late 
years  tlie  demand  has  increased,  so  much  that  it  has  been  ncces-  , 
saiy  to  work  the  mine  without  intermission.  In  the  year  1798 
«Q  adit  was  begun  on  the  side  of  the  hill,  which  at  the  length  of 
220  yards  communicated  with  the  bottom  of  the  old  workings. 
Through  this  level  the  water  passes  off,  and  the  produce  is 
brougm  out  to  be  drrassd:  and  on  its  mouth  a  house  is  bui& 
where  the  overseer  dwells,  and  the  workmen  are  undressed  and 
esuaioed  as  they  pass  to  and  from  work.  From  a  belly  opened 
ia  1803,  500  casks  of  black  lead  of  the  best  quality  were  pro- 
oared,  weighing  about  one  hundred  weight  and  a  quarter  each; 
besides  a  greater  quantity  of  an  inferior  sort.  Since  that  time, 
two  of  these  bellies  have  been  met  with,  which  have  produced 
^ut  100  casks  each.     The  whole  is  sent  to  Limdon,  wkero  it 
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IB  exposed  to  sale  in  the  Company's  warehouse  on  the  first 
Monday  of  every  month. 

The  great  consumptioQ  is  in  the  manufactory  of  bkck  lead 
pencils.  Many  of  these  are  made  at  Keswick  ;  but  the  makers 
are  obliged  to  bring  all  the  black  lead  from  London.  Great 
improvements  have  been  introduced  into  the  manufactory  of 
these  pencils.  A  method  of  hardening  the  black  lead  has  been 
discovered.  This,  according  to  Mr.  Otley,  consists  in  reducing 
the  black  lead  into  slices  about^tliofaninch  in  thickness,  and 
then  keeping  it  for  some  time  in  melted  sulphur. 

XII.  Account  of  a  While  Solar  Rainbow.  By  the  Rev.  R. 
Smcthurst. — This  rainbow  was  observed  on  Nov.  28,  1816, 
About  two,  p.  m.  There  was  a  considerable  fog  on  the  surface 
of  the  earth,  which  whs  clearing  away  in  the  higher  re^ons  of 
the  atmosphere.  There  were  no  visible  drops  of  rain.  The  aun 
was  visible  through  the  fog ;  but  its  rays  were  not  aufiiciently 
powerful  to  occasion  shadows  of  objects.  The  whole  rainbow 
was  very  well  defined,  except  a  small  portion  at  the  centre.  TTie 
distance  seemed  100  yards,  and  the  span  of  the  arch  about  120 
yards.  Its  breadth  was  about  twice  that  of  an  ordinary  rainbow; 
Its  colour  grey ;  near  the  ground  the  colour  was  brighter  than 
towards  the  centre.  In  each  leg,  abont  an  equal  distance  from 
«ach  edge,  was  a  streak  of  white,  reaclting  apparently  to  the 
height  ot  16  or  18  yards,  of  peculiar  brightness. 

XIII.  Remarks  {ckiejii/  agriciiUural)  made  during  a  short 
Excursion  in  Westmoreland  and  Cvmberland,  in  August,  1815. 
By  John  Moore,  3ait.  Esq. — This  is  a  veiy  amusing  and  interest- 
ing account  of  the  objects  which  struck  the  attention  of  the 
author  during  an  excursion  to  the  lakes.     It  will  repay  the 

Senisal  of  the  agricultural  reader.  But  from  the  nature  of  the 
etails,  they  are  scarcely  susceptible  of  abridgment.  From 
Bolton  to  Blackburn  the  soil  seems  to  be  poor,  and  the  fanning 
bad.  The  author  thinks  that  too  much  of  the  soil  has  been 
ploughed  up,  and  informs  us  that  it  is  difficult  to  recover  the 
gross  aQ«r  it  has  been  once  destroyed.  He  considers  the  planting- 
of  whole  potatoefj  a  bad  practice  ;  and  thinks  that  in  30  years 
the  growth  of  the  oak  overtakes  that  of  the  larch.  Hence,  in 
his  opinion,  oak  is  a  more  profitable  tree  for  planting  than  larch. 
He  was  surprised  to  observe  promising  crops  of  oats  and  barley 
growing  upon  Latrig,  at  a  height,  according  to  Mr.  Otley,  of 
1100  feet  above  tbe  level  of  the  sea ;  but  he  doubts  how  far  Ihe 
spirited  experiment  will  remunerate  the  farmer.  He  recommends 
bringing  the  seed  com  rather  from  a  colder  than  a  warmer 
climate ;  because  it  ripens  much  sooner.  The  wheat  straw  near 
Lancaster  was  of  the  same  beautiful  colour  as  on  the  chalk  Iand» 
«f  Bedfordshire.  Bat  it  does  not  appear  that  this  straw  is  put  to 
tbe  same  use  as  at  Dunstable,  where  it  is  not  unusual  for  a  crop 
«f  wheat  straw  to  sell  for  more  than  the  grain. 
'  XIV.  A  Tribute  to  tbe  Memory  of  the  late  Preriiaa  of  the 
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Literary  and  Philosophical  Society  of  Manchester.  By  Willhun 
Henry, *M.D.  F.II.S.  fitc. — Tliis  paper  has  been  already  poblisbeA 
in  the  Annah  of  Philosophy,  vol,  xit.  p.  161. 

XV.  An  Essay  on  the  Signs  of  Ideas^  or  the  Means  ofconvetf~ 
ittg  to  others  a  Knowledge  if  our  Ideas,  By  Eilward  Carbatt^ 
M.D.  Physician  to  the  >fancheBter  Infirmary,  &c,  &c. — By  idea 
the  aulbor  of  this  paper  means  the  remembrance  of  a  sensatioB* 
He  is  of  opinion  that  the  aensatioiis  of  the  eye  and  ear  may  be 
remembered,  but  is  doubtful  whether  this  be  the  case  with  thoa» 
of  the  nose,  the  mouth,  or  the  feeling.  A  remembered  sensatioQ 
or  idea  is  always  fainter  than  the  sensation  itself,  except  in  cases 
of  insanity. 

Words  are  usually  considered  as  the  signs  of  ideas.  But  onv 
author  is  of  opinion  that  we  very  seldom  succeed  in  conveying 
our  own  ideas  into  the  minds  of  our  hearers  or  readers.  It  w 
impossible  for  us  to  have  a  name  proper  for  each  individual  idea 
or  set  ofideas.  On  this  account,  names  have  beengeneraliied^ 
aud  when  ^e  appellations  tree,  horse,  man,  had  been  given  to 
one  individual  of  each  of  these  kinds,  they  naturally  enoo^^ 
came  to  signify  any  individual  of  that  kind.  Hence  the  original 
of  general  terms,  which,  by  a  strange  perveraion,  have  Been 
stated  to  stand  for  general  ideas ;  whereas  a  general  idea  can- 
not possibly  have  any  existence ;  all  ideas  are  and  must  b« 
particular. 

'  The  author  conceives  that  there  are  four  sets  of  words  which 
in  no  wise  represent  ideas. 

I.  Words  which,  from  the  nature  of  things,  are  altt^ther 
devoid  of  archetypes.  Thus  the  mathematical  terms  poiiU  and 
line,  our  author  tliinks  cannot  possibly  convey  an  idea  to  the 
mind.  This  mode  of  speaking  depends  upon  our  author's  defi- 
nition of  idea,  which  restricts  its  meaning  more-than  is  usual  in 
the  English  language.  A  point,  in  the  mathematical  sense  of 
tiie  word,  is  the  place  where  one  line  terminates  and  another 
begins.  Of  this  1  have  an  accurate  notion.  But  whether  it  be 
the  remembruice  of  a  sensation  will  admit  of  some  dispute, 
"^e  name  remark  applies  to  the  mathemabcal  word  tine,  which 
meflQs  the  place  where  one  surface  terminates  and  (mother 
begins. 

'  2.  Words  standing  not  for  ideas;  but  either  for  simple  and 
original  sensations  as  are  never  idealli/  renewed,  or  for  sensa- 
tiona  of  emotion,  which  are  never  called  up,  except  by  the 
original  cause,  and  cannot,  therefore,  in  any  case  be  csuled  idem. 
When  we  reason  concerning  such  sensations,  we  merely  employ 
the  words,  which  are  the  names  of  the  original  Bensations  ;  ana 
from  these  words  the  author  thinks  that  we  can  reason  just  as 
correctly  as  from  real  ideas.  I  must  acknowledge  that  I  do  not 
see  the  full  force  of  this  distinction.  It  appears  to  me  to  be 
rather  fanciful  than  real.  Any  person  who  has  been  accustomed 
to  smell  a  rose  ivill  imaaediately  recogiuse  the  same  smell  wfaev 
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«  bottle  of  oUo  of  rosea  i>  held  to  his  noae.  How  could  this  b» 
flK  case  if  he  did  not  rem^nbei  the  smell  of  a  rose  ;  that  is,  if 
he  had  not  an  idea  of  the  smell  of  a  rose,  accordiog  to  our 
■•thor's  definition  of  idea.  In  the  same  way  we  caii  remember 
~  tastes  and  feelings,  and  evea  particular  kinds  of  paioiul  or 
^eas^tlt  feelings,  and  reco^ise  tnem  again  whenever  tkey  occur. 
j3n>  shows  cleaiiy  that  our  author's  distinctioQ  is  fanciful, 

3.  Words  standing  for  causes  whose  effects  alone  we  witness, 
md  thence  judge  the  existence  of  the  cause,  without  being  abla 
to  form  any  coooeption  of  it.  The  terms  heat  and  coid,  when 
■■ed  for  material  aeents,  our  author  considers  as  of  thia  kind. 
I  do  not  perceive  the  accuracy  of  this  opinioo  any  more  than  of 
die  preceding.  I  bare  just  as  good  a  notion  of  neat  as  a  cmae 
■a  1  have  of  any  other  cause  whatever.  With  respect  to  th* 
Sapreme  Being,  it  is  true  that  we  can  form  no  precise  notion  of 
hia  shape  or  size ;  but  we  can  form  pretty  exact  ones  of  his  power^ 
hia  wisdom,  his  goodness,  &,c. 

.4.  Words  which  at  present  have  no  ideas  attached  to  thenit 
ddiough  the  contrary  might  have  been  the  case  when  they  were 
arieinaily  brought  into  use.  In  consequence  of  the  existence  of 
anca  words,  our  author  thinks  that  a  man  cannot  understand 
English  without  the  luiowledge  of  all  the  languages  from  which 
it  is  derived.  Now  I  must  aoLnowtedge  that  (laying  unmeaning 
oaths  aside,  which  are  now  banished  polite  conversation)  1  do 
not  believe  that  any  such  words  occur  in  the  English  language. 
Our  author  gives  blasphemy,  as  an  example,  and  Anvjy  as 
■oother.  Now  the  meaniiig  of  the  word  blasphemy  i»  the  New 
Testament  is  an  attempt  to  lower  the  character  of  God,  knowing 
the  allegation  to  be  false.  Now  this  is  the  meaning  which  it 
bears  also  in  the  English  language.  Heresy  now  signifies  relt- 
nous  opinions  contrary '  to  those  established  by  law.  It  is 
bkewisethe  termwhidi  amanCsupposmg  norehgionestabhsbed 
^  law)  would  apply  to  every  set  of  religious  doctrines  contratT 
to  his  own.  In  this  way  might  every  English  word  be  defined* 
and  a  mere  Englishman,  if  he  were  to  make  himself  acquainted 
with  these  definitions,  would  understand  his  own  language 
better  than  the  most  learned  etymologist  in  the  universe.  Woiud 
'an  Englishman  understand  the  meaning  of  the  word  phvncian 
my  better  by  being  told  that  it  was  derived  from  a  Greek  word 
iriiich  signi&es  a  naturaliit  1 

XVI.  Aeeotmt  of  iome  remarkable  Factt  olaerved  in  the  Deoxi- 
datum  of  Metah,  particularlu  Silver  and  Copper,  By  Siunwel 
Itoaas,  Seq. — According  to  Mr.  Lucas,  when  silver  or  copper  is 
kept  melted  in  contact  with  the  air,  the  metal  absorbs  a  portioa 
of  exygen,  whi<^  it  retains  while  in  fusion ;  but  on  the  metal 
beoomiiig  solid,  the  gas  is  extricated  with  considerable  rapidity* 
and  occasions  an  explosion  if  the  extrication  takes  place  ^ 
'  pouring  the  melted  metal  into  water.  The  gas  extricated  froot 
silver  in  this  way  was  examiaed  by  Mr.  Dalton,  aad  foond  to 
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eontftia  87  per  ceot.  of  oxygen  gas.  The  imparity  was  probably 
owing  to  an  accidental  mixture  of  atmospneric  air.  Thouon 
it  is  difficult  at  preaent  to  give  any  explanation  of  this  singuw 
phenomenon,  is  it  not  possible  tnat  it  may  be  somehow  cod- 
tiected  with  the  extrication  of  oxygen  gas  when  silver  is  placed 
in  contact  with  deutoxide  of  hydrogen  f 

When  the  diWer  or  copper  is  covered  with  charcoal,  and  thett 
dtrown  in  fusion  into  water, no  gas  is  extricated  from  it. 

XVII,  Observations  OH  the  Callous  Tumour.  By  Mr.  KindaT 
Wood. — This  is  a  name  given  to  a  tumcui  which  surrounds  the 
fractured  pnrt  of  a  bone,  when  it  is  uniting  together,  and  which 
continues  till  the  adhesion  is  complete,  or  till  a  perfectly  bon|' 
cement  has  perfectly  united  the  two  fractured  portions  of  bone. 
Mr.  Wood's  observations  were  deduced  from  fractures  made  on 
llie  Umbs  of  young  rabbits.  These  were  allowed  to  remain  witk- 
:OOt  any  attempt  to  replace  the  bones,  and  the  progress  ««k 
ascertained  by  dissection  at  various  distances  of  time  after  the 
ftacture. 

The  firacture  occasions  a  loss  of  vital  enei^,  and  about  13 
houn  elapse  before  any  visible  attempt  at  repaint^  the  injmy 
commences.  The  ends  of  the  fractured  bones  are  at  first  roujp^ 
which  occasions  them  to  injure  the  muscles  in  their  neighbooiw 
hood.  The  lirst  change  that  takes  place  is  the  effusion  of  t 
quantity  of  coagalable  Tynqih  from  theintemal  membrane  of  the 
Done.  By  this,  the  fractured  faces  are  covered,  and  made  beatu 
tifiilly  amootti.  This  lymph  adheres  firmly  to  the  internal 
periosteum,  and  obviously  proceeds  from  it. 

About  36  hours  after  the  fracture  most  of  the  extravasated 
Uood  is  absorbed.  The  external  membrane  of  the  bone  becomn 
thickened  and  vascular,  a  quantity  of  coagulable  lymph  exudes 
from  this  membrane  and  from  the  muscles,  and  surrounds  and 
envelopes  the  ends  of  the  fractured  bone.  It  is  this  exudation 
which  constitutes  the  callous  tumour.  It  becomes  gradually 
fiimer  and  firmer,  the  external  periosteum  of  the  bone  below  it 
is  destroyed  and  removed,  and  a  new  periosteum  formed  whii^ 
encloses  the  callous  tumour,  and  fixes  it  firmly  to  the  bone. 
The  earthy  salts  are  slowly  deposited  in  this  tumour,  and  in 
proportion  as  the  bone  acquires  strength,  the  tumour  is  dimi- 
nished ;  but  a  long  time  elapses  before  it  disappears. 

When  the  external  periosteum  of  the  bone  is  destroyed,  na 
callous  tnmour  is  formed,  the  ends  of  the  bone  lose  their 
vitality,  and  must  be  removed  belbre  the  fracture  can  be  healed. 
When  the  internal  periosteum  is  injured  or  destroyed  while  tlw 
trater  remains,  tJie  callous  is  formed  as  usual ;  but  the  bones  do 
not  unite,  because  their  asperides  are  not  removed  by  the  nsoal 
deposition  of  coagulable  lymph.  The  consequence  is,  that  the 
callous  gradually  assumes  the  form  of  a  capsular  ligament,  tb* 
inner  periosteum  gives  out  a  glaity  fluid  resembling  synovia,  and 
•e  artificial  joiat  is  fbnaed. 
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•  XVin.  On  the  Possibility  of  reconciling  the  scriptural  and 
profane  Accounts  of  the  Aixyriaii  Monarchi/.  By  the  Rev.  John 
Kenrick,  A.M.— From  the  Old  Testament,  it  appears  that  the 
mooarchies  which  existed  in  that  part  of  Asia,  wmch  was  aflec- 
.  wards  the  seat  of  the  Assyrian  monarchy,  were  originally  very 
small ;  for  a  king  of  Shinar,  confederated  wiih  a  king  of  Elam 
and  tivii  others,  came  and  attacked  some  petty  sovereigns  of 
Palestine;  and  Abraham,  arming  his  own  household,  was  able 
to  defeat  the  invaders.  David  had  a  war  with  the  King  of 
Tobah,  which  was  at  so  short  a  distance  from  Nineveh,  that  bad 
that  city  been  the  seat  of  a  great  monarchy,  Tobah  could  not 
possibly  have  been  independent,  nor  could  David  have  attacked 
.it  without  coming  into  hostilities  with  the  sovereign  of  Nineveh. 
The  first  mention  of  conquering  monarchs  at  Nineveh  in  the- 
Jewigh  annals  is  in  the  reign  of  Pul,  771  years  before  the  Chris- 
tian era,  by  whom  and  his  successors,  Syria  and  Palestine  were 
invaded,  and  the  two  branches  of  the  Jewish  people  reduced  b> 
dependence  and  captivity  (2  Kings,  xv.  1^).  Such  is  the  anti- 
'<]uity  and  uninterrupted  series  ol  the  Jewish  annals,  and  such 
me  position  of  the  Jewish  nation  relatively  to  a  power  on  the 
banKs  of  the  Tigris,  extending  its  dominion  westward,  that  we 
may  safely  say  that  had  any  such  power  existed  previously  to  the 
eighth  century  before  Christ,  it  must  have  come  into  collisioa 
vith  the  Jewish  nation,  and  that  collision  would  have  been 
recorded  in  Jewish  history. 

From  Herodotus  (whose  Assyrian  history  is  lost)  we  Icvit 
little  more  than  that  the  Assyrians  had  been  masters  of  Upper 
Asia  (Asia  beyond  the  Halys)  520  yeai-s,  when  the  Medes  shook 
off  the  yoke;  which  (reckoning  backwards  from  71U  years 
before  Christ)  brings  us  to  1230  years  before  Christ.  But  this 
account,  though  improbable,  is  not  inconsistent  with  the  scrip- 
tural history;  since  the  Assyrians  might  be  masters  of  Upper 
Asia  without  holding  the  sea  coast. 

It  is  from  Diodorus  Siculus  that  the  usual  account  of  the  early 
Assyrian  monarchs  is  obtained.  Ctesias  is  bis  authority.  He 
was  a  Greek,  and  posterior  to  Herodotus,  and  even  by  many  of 
the  ancients  bis  history  is  looked  upon  as  fabulous.  Accoraing 
to  him.  Minus,  a  prince  of  boundless  ambition,  engaged  the 
Arabians  under  his  standard,  subdued  Babylonia,  Armenia,  and 
Media,  and  proceeded  thence  to  remoter  couutries  of  Asia, 
which  he  reduced,  with  the  exception  of  Bactria  and  India, 
Thence,  turning  his  arms  towards  the  west,  he  overran  all  the 
countries  from  the  Euphrates  to  the  Mediterranean,  and  from 
the  banks  of  the  Tanais  to  the  cataracts  of  the  Nile.  Aflct 
these  exploits,  he  builds  Nineveh,  which  he  names  from  him- 
self. He  then  returped  to  his  former  unsuccessful  attempt  oa 
Bactria,  and  deprived  Menon,  the  chief  officer  of  his  army,  of 
bia  wife,  Semiramis,  making  her  his  own  queen.  Semiramis 
«BCceeded  Ninus.     She  founded  Babylon,  and  spent  the  rest  of 
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Jier  days  in  warlike  expeditions  and  public  works.  After  an 
unsuccessful  expedition  into  India,  she  died  miraculously,  lear- 
iac  the  kingdom  to  her  son  Ninyas,  who  began  a  course  of  efie- 
iDinate  sloth  and  luxury,  which  his  successors  followed  for  30' 
generations,  without  leaving  a  single  fact  ibr  history,  till  the 
time  of  Sardanapalus,  whose  vices  roused  the  indignation  of 
Selesys,  the  Babylonian,  and  Arbaces,  the  Mede.  They  rebelled^ 
iKsieged  him  in  Nineveh,  and  drove  him  to  the  desperate  expe- 
dient of  burning  himself,  his  haram,  and  his  treasures,  to  avoid 
(idling  into  their  hands.  With  him  ended  the  Assyrian  monarchy; 
according  to  Ctesias. 

It  is  needless  to  observe  that  this  account  of  Ctesias  is  utteri][ 
irreconcilable  with  the  Old  Testament  history.  It  is  equally 
devoid  of  probability.  A  series  of  30  generations  of  kings  sunk 
in  absolute  indolence,  allowed  to  reign  without  molestation,  is 
-utterly  incredible.  Our  author  is  of  opinion  that  Ninus,  Semi- 
Tamis,  and  Sardanapalus,  were  the  names  of  the  Assyrian 
deities,  and  that  the  fiction  originated  from  a  practice  common 
-with  the  ancients  of  assigning  the  origin  of  nations  to  gods,  and 
contriving  a  set  of  actions  suitable  to  their  conceptions  of  these 
divine  kings.  This  opinion  he  supports  with  much  ingenui^, 
and  a  great  deal  of  learning  ;  and  his  solution  of  the  difficulty  ii 
fully  as  plausible  as  any  hitherto  proposed.  But  I  pannot  see 
any  reason  for  putting  any  confidence  in  the  account  of  a  writer 
who  lived  so  long  after  the  events  which  he  attempts  to  describe 
as  Ctesias,  unless  he  had  favoured  us  with  the  contemporary 
authorities  upon  which  his  supposed  facts  were  founded.  Nov 
this,  in  the  present  circumstances  of  the  case,  would  have  beeo 
obviously  impossible.  , 

XIX.  ^  Descriptive  Account  of  the  several  Processes  which  art 
usually  pursued  i»  the  Manujactureof  the  Article  known  in 
Commerce  by  the  Name  of  Tin-plate.  By  Samuel  Parkee,  F.L.S. 
&c. — This  is  an  interesting  and  entertaining  paper.  The  author 
liaa  a  turn  for  describing  manuhctures,  and  the  public  are 
already  indebted  to  him  for  several  other  manufactures  of  rather 
■an  interesting  natare,  of  which  be  has  drawn  up  a  description. 
Indeed  his  £ssays,  if,  in  a  subsequent  edition,  he  would  reduce 
them  to  half  their  present  size,  by  omitting  all  the  extraneouB 
matter,  would  be  a  most  valuable  book,  and  more  profitable  to 
the  author  than  it  is  likely  to  be  under  its  present  form. 

T^e  art  of  making  tin-plate,  or  of  covenng  plates  of  iron  wiUi 
tin,  seems  to  have  been  estabhshed  in  Bohemia  before  it  existetd 
any  where  else  in  Europe.  About  the  beginning  of  the  17(h 
century,  mines  of  tin  were  dtscnvered  in  Saxony,  and  the  Elector 
Jiad  the  address  to  transplant  the  tin-plate  manufactory  to  hig 
own  kingdom.  In  the  year  1665,  when  Mr.  Andrew  Yarrinfj^toa 
visited  these  manufactories,  they  were  of  such  extent  as  to 
employ  about  60,000  workmen  j  and  the  tin-platea  were  ient  to 
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all  parts  of  the  civiUzed  worki.  Mr.  Yarringtoo  went  over  at  tlie 
•cpcnae  of  sotoe  public  spirited  individuals  to  learii  the  art  of 
Baking  tin-plate.  On  his  retuca  to  England  many  thousand 
l^ates  were  made  under  his  direction,  which  were  considered  by 
■U  good  judges  as  superior  to  the  Saxon  tin-plates.  But  be  and 
fats  partnera  were  prevented  from  establishing  a  manufactory  by 
the  conduct  of  Chariea  11.  who  granted  a  patent  to  one  of  hu 
QOartiera  for  making  tin-plate.  This  courtier  did  not  possesa 
tiie  requisite  skill,  and  the  patent  prevented  those  who  possessed 
tlie  skill  from  estabhshiag  the  manufacture.  The  art  of  maluns 
tin-plate  does  not  seem  to  have  been  practised  in  England  tiu 
i^ut  1720.  A  manufaetorv  was  then  established  at  Potitypool, 
in  Monmouthshire,  where  the  art  is  still  practised  to  a  consider* 
able  extent. 

The  best  English  bar  iron  (prepared  with  charcoal  instead  of 
floke)  is  employed  in  this  manufacture.     It  is  rolled  at  the  miQ 


bv  a  pecuhar  proceas  into  plates  of  the  requisite  thinnesa. 
Ijiese  plates  are  then  cut  bv  band  shears,  or  by  machineiy,  to 
the  requisite  sizes.    The  plates  are  then  bent  into  the  furm  of 


the  Greek  A,  and  put  into  a  furnace,  heated  by  flame  from  a  firer 
])lace  of  a  peculiar  construction,  ofler  having  been  previously 
tleatued,  aa  it  it  called ;  that  is,  steeped  for  four  or  five  minute* 
iaa  mixture  of  muriatic  acid  and  water,  ia  the  proportion  of  fow 
pounds  acid  to  three  gdlons  water.    . 

In  the  oven  they  remain  red-hot,  standing  upright  on  the  floor 
4U  the  heat  takes  a  scale  off  their  surface.  They  are  ^en  taken 
«itt,  allowed  to  cool,  straightened,  and  beaten  smooth  upm  a 
-«ast-iron  block.  The  plates  are  then  smoothed  and  polished  \fj 
passing  them  cold  between  a  pair  of  cast-iron  rollers  properiy 
-Mrdened  and  finely  potisbed. 

These  rollers  are  made  by  pouring  the  melted  iron  into  a  Ihiok. 
Cast4ron  bos.  The  consequence  is,  that  the  surface  loses  its 
lieat  rapidly,  and  becomes  hard,  while  the  central  part  of  the 
roller  remains  sof^  The  art  of  making  these  rolls,  as  they  aR 
called,  is  im|>erfect,  as  the  proceM  often  misgives. 

The  plates  thus  smoothed  are  steeped  fur  10  hours  in  tie  liaf, 
which  IS  water  acidulated  by  means  of  bran.  In  the  hes,  tbft 
|dt'tes  stand  on  their  edges,  and  they  are  turned  once,  which  ia 
called  working  the  lies.  The  plates,  being  taken  out  of  the  lies, 
■re  agitated  for  about  an  hour  in  a  liquid  composed  of  a  mixtme 
■«f  Biuphnric  acid  and  water.  In  this  mixture  they  become 
.  perfectly  bright,  and  free  from  the  black  spots  which  are  alwt^ 
.«il  them  when  they  are  first  immersed  in  it. 

When  the  plates  come  out  of  this  pickle,  they  are  put  into 
pure  water  and  scoured  in  it,  with  hemp  and  sand  to  remove  any 
remaining  oxide  or  rust  of  iron  that  may  be  still  attached  to  them; 
£>r  wherever  there  ia  a  particle  of  rust,  or  even  of  dust,  upon 
tliem,  there  the  tin  wiU  not  fix.'  After  being  scoured,  they  ara 

DiqitlzscbyGOOqlC 


1S20.]  Memoin  of  the  Littraty  Society  of  Manchetier.  SOI 
pot  into  fresh  water  and  preserved  for  the  process  of  tinning; 
for  it  lias  been  found  that  they  will  not  rust  in  pure  water.thoug^ 
kept  in  it  for  a  twelfemonth. 

An  iron  pot  is  nearly  filled  with  a  mixture  of  block  and  grum 
tin  ii)  a  melted  state  ;  and  a  quantity  of  tallow  or  grease  suffi- 
aent,  when  melted,  to  cover  the  fluid  metal  to  tiie  tnickness  *i 
fbnr  inches  is  put  to  it.  The  tin  is  kept  as  hot  as  it  can  be  witb- 
out  inflaming  the  tallow  on  its  surface.  Another  pot  fixed  by  the 
■ide  of  the  tin  pot  is  filled  with  crease,  into  which  the  plates  am 
jKit,  and  allowed  to  remain  an  hour  before  they  are  dipped  into 
the  tin.  Tliey  are  then  dipped  into  the  tin  pot  in  a  vertical  posU 
tion :  340  plates  are  usually  put  in  at  once  ;  and  that  they  raaf 
be  thoroughly  tinned,  they  usually  remain  in  it  an  hour  and  % 
balf.  '  They  are  then  taken  out,  and  laid  upon  ah  iron  grating  to 
•Uow  the  surplus  tin  to  drain  from  them.  But  as  too  much 
tin  always  adheres,  this  excess  is  removed  by  a  subsequrat 
process  called  washing. 

A  vessel,  called  the  vash  pot,  is  neu4y  filled  with  the  belt 
rrain  tin  in  a  melted  state;  Into  this  vessel  the  plates  are  put. 
This  mass  of  hot  metal  soon  meits  alt  the  loose  ti6  on  the  surnoe 
of  the  plates,  which  so  deteriorates  the  grain  tin  tjiat  afler  60  or 
70  boxes  (a  box  is  225  plates)  hare  been  washed  in  it,  the  quaiv 
tity  of  a  block  (three  cwt.)  is  osualty  taken  out,  which  io 
replaced  by  a  fresh  block  of  grain  tin.  When  a  plate  is  taken 
out,  it  ia  brushed  first  on  one  side,  end  then  on  the  other,  by  • 
brush  of  hemp  of  a  peculiar  kind.  It  is  then  dipped  once  more 
mlo  the  wash-pot.  It  is  then  plunged  into  a  pot  filled  witfc 
melted  tallow,  the  temperature  of  which  is  carefully  adjusted  lo 
the  thickness  of  the  plates.  Here  the  excess  of  tin  nina  off,  and 
ia  codected  in  a  wire  at  the  bottom  of  the  plate.  Fi-om  the 
grease-pot  the  plates  are  removed  into  another  empty  pot  to 
eoc4,  and  when  they  are  cold  enough  to  handle,  a  boy,  called  the 
/ix  boy,  takes  them  and  dips  them  one  byoneintoapotcontain- 
ing  a  little  melted  tin  in  its  bottom.  When  the  wire  of  tin  ■ 
melted,  the  boy  takes  out  the  plate,  and  gives  it  a  smart  Umv 
with  a  thin  stick,  which  disengages  the  wire  <rf  superflnow 
metal,  and  this  (ailing  off  leaves  only  a  faint  stripe  in  the  place 
where  it  was  attached.  Nothing  now  remains  but  to  clean  ^Se 
plates  from  tallow.  This  is  done  by  means  of  bran.  Thc^  aA 
then  ^t  into  wooden  or  iron  boxes  made  exactly  to  fit  them,  aiAl 
are  reaV  for  atde. 

XX.  The  Lava  of  Statical  B^uilibrium  aaalylieaUy  invtstt' 
fat^.  By  Mr.  John  Gough. — This  ingenious  and  valuable  pap^r 
IS  of  a  nature  not  to  admit  of  abridgment.  I  am,  therefore, 
ODier  the  necessity  of  referring  the  reader  to  the  volume  itseV, 
■sBuring  him  that  it  will  repay  his  trouble  if  he  will  give  it  acareflil 
perusal.  ' 

XXI.  Experiments  on  the  Got  from  Coal,  ehi^yioith  a  Vie^B 
■tviUpracticat  Apptication.  By  William  Henry,  M.D.  F.R.S.ite. 
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— This  paper  is  already  pmited  in  the  Arniah  of  Phiioiophy, 
Tol.  xiv.  p.344. 

XXII.  An  Inquiry  into  l!ie  Effects  produced  upon  Society  by 
ike  Poor  Laws.  By  John  Kennedy,  Esq. — The  object  of  this 
iugenious  paper  is  to  defend  the  system  01  the  poor  laws  as  esta- 
blitihed  in  England.  The  author  ascribes  to  their  agency  the 
spirit  of  independence,  the  superior  comforts,  and  the  unconirooa 
industry,'  which  distinguish  the  common  people  in  England. 
He  thinks  that  if  we  take  into  view  the  diSerence  in  the  value  of 
jnoney  and  the  great  increase  of  the  population,  the  poor  rates 
are  not  higher  in  England  at  present  tliau  they  were  60  years 
•go.  He,  therefore,  conceives,  that  the  poor  rates,  instead  of 
being  injurious  to  England,  have  in  reality  been  the  means  of 
creating  a  spirit  ot  independence  and  industry,  to  which  the 
«ountry  has  been  indebted  for  its  prosperity  and  power.  I  am 
Yery  willing  to  five  the  author  full  credit  for  the  benevolence  of 
his  views,  and  the  goodness  of  his  intentions  ;  but  conceive  that 
^s  mode  of  estimating  the  advantages  resulting  from  the  poor 
hws  is  in  a  great  measure  fallacious.  The  science  of  political 
economy  is  much  more  complicated  than  any  other.  Hence  it 
is  much  more  difficult  to  draw  th<.>  proper  conseijuences  from 
facts  in  that  science  than  in  any  other.  That  England,  during 
t)ie  last  century,  made  prodigious  advances  in  wealth  and  power 
is  admitted  by  every  one.  The  question  is  to  what  are  we  to 
.ascribe  these  advances?  Some  have  ascribed  them  to  tlie  free- 
dom which  the  inhabitants  of  this  island  enjoyed ;  some  to  the 
Nuccessfnl  wars  which  were  carried  on  in  the  course  of  the 
century,  which  enabled  England  to  cripple,  and  even  annihilate^ 
•ome  of  the  most  lucrative  branches  of  tnide  and  maoufactureK 
carried  on  by  our  rivals ;  some  to  the  erronoous  policy  and  mis- 
^vernment  of  the  other  European  states ;  some  have  even 
ascribed  the  progress  of  England  to  the  monopolizing  laws  esta- 
blished by  the  influence  of  our  manufacturers ;  and  some  have 
h^ea  bold  enough  to  ascribe  it  to  the  increase  of  taxation  ;  but 
ma  author,  so  far  as  I  know,  is  the  first  person  who  has  ascribed 
it  to  the  influence  of  the  poor  rates. 

He  allows  that  the  present  system  of  poor  laws  is  liable  to- 
•buses  that  cannot  be  easily  checked..  This  alone  is  an  objec- 
.tion,  which  appears  to  me  decisive.  He  thinks  the  poor  iit 
£ngland  are  better  fed,  and  enjoy  much  greater  comforts,  than 
the  poor  in  Scotland.  Ifby^uorbe  meant  those  persons  who 
,«re  supported  by  the  parish,  the  statement,  for  any  thing  that  I 
Jtaow  to  the  contrary,  may  be  true  ;  but  if  by  poor  be  meant, 
according  to  the  usual  acceptation  of  the  term,  the  clasa  of 
people  who  are  obUged  to  labour  for  their  maintenance,  I  have 
•ome  reasons  for  doubting  the  accuracy  of  the  assertion.  Tl^ 
expense  of  living  is  not  greater  in  Scotland  than  in  England,  and 
7et  the  wages  of  fanners' servants  is  considerably  higher  in  Scot- 
tod  than  in  England.    A  Scotch  farmer's  servant  thea  has  ths 
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means  of  living  better  than  the  same  class  of  persons  in  England. 
It  is  true  that  his  stvle  of  living  in  different.  He  does  not 
indulge  in  the  lai^e  diitughts  of  beer  which  an  English  bind 
cannot  do  without,  and  which  in  reaUty  constitutes  the  greatest 
part  of  his  food  ;  but  he  has  a  hberal  supply  of  milk,  which,  in 
my  opinion  at  least,  is  a  far  better  beverage.  He  is  not  in  the 
iiabit  of  wasting  the  whole  of  his  income  upon  his  immediate 
subsistence.  He  endeavours  to  lay  up  a  little  for  old  age,  and 
lie  has  frequently  an  old  father  or  mother  whose  support  has 
devolved  upon  him.  Now  I  leave  our  author  to  determine  which 
-ef  these  two  modes  of  living  is  hkely  to  foster  the  most  indus- 
trious habits  and  the  most  independence  of  spirit.  In  the  south 
of  England  at  least,  for  I  have  not  had  the  means  of  witnessing 
tvhat  IS  the  practice  in  the  north  of  England,  the  wages  of  the 
"farm  servants  are  so  low  that  the  deficiency  is  partly  made  up 
by  the  parish,  and  farmers  are  not  in  the  habit  of  niiing  them  by 
the  year  but  for  very  short  periods.  Now  if  hving  upon  the 
parisQ  be  the  way  to  acquire  independence  of  mind  and  a  sense 
-of  one's  own  dignity,  it  must  he  acknowledged  at  least  that  the 
medicine  in  general  is  very  nnpalatable. 

Our  author  says  that  the  poor  rates  lower  the  wages  of 
labourers,  and  enable  the  manufacturers  to  produce  thftir  cotton 
-and  their  caUcoes  at  a  cheaper  rate  than  tney  otherwise  could 
do.  Of  course,  says  he,  it  is  the  interest  of  the  manufacturers 
to  uphold  the  poor  rates.  Now  as  far  as  the  manufacturers  are 
iioncemed  there  is  something  in  this  argument.  When  turned 
into  plain  English,  it  will  stand  thus  :  Part  of  the  wages  of 
maDufacturing  labourers  is  paid  by  the  country  in  general  (by 
manufacturers,  landed  proprietors,  fanners,  &c.)  whereas,  if 
there  were  no  poor  rates,  they  woidd  be  all  paid  by  the  manu&c- 
turers  themselves.  Therefore  it  is  for  the  interest  of  the 
manufacturer  that  the  poor  rates  should  continue  ;  so  that  the 
poor  rates  act  as  a  bounty  on  manufactures.  So  far  they  are 
really  injurious  to  the  country  by  enabling  manufacturers  to 
persist  in  making  several  articles  after  they  have  ceased  to 
be  profitable.  In  reality,  as  far  as  the  labourers  of  manufac-  ■ 
turerB  are  paid  by  means  of  the  poor  rates,  the  money  so 
bestowed  is  given  away  to  those  foreign  countries  who  purchase 
ouf  manufactures  ;  and  England  would  be  just  as  much  richer  as 
she  is  by  the  amount  of  the  poor  rates  thus  given  to  the  labouring 
manufacturers,  if  these  manufactures  were  not  cultivated  in  the 
country  at  all. 

XXIII.  Memoir  on  Sulphuric  Ether.    By  John  Dalton. 

XXIV,  Observatiota  on  the  Barometer,  Thermometer,  and 
Rain,  at  Manchester,  from  1794  to  1818  fnc/itriw.  By  John 
Dalton. 

The  first  of  these  articles  was  given  entire  in  our  last  Dumber  ; 
the  second  is  reserved  for  oiu*  next. 
Vol.  XV.  N**  III.  O 
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Article  VIII. 

Proceedings  of  P/Ulosophicai  Societies. 

GEOLOGICAL   SOCIETY. 

Dec.  3.— A  paper  was  read  by  the  Rev.  Professor  Buckland,  of 
Oxford,  On  tne  Quartz  Rock  of  the  Uckej^  Hill,  near  Bronw- 
pove,  and  Strata  immediately  auirounding  it,  with  Coasidero- 
tuHia  on  the  Origin  of  Quartzose  Pebbles  of  the  Plains  of 
WarwicLshire,  ana  of  the  Valley  of  the  Thames  from  Oxfonl 
downwards  to  London. 

The  group  of  the  lickey  Hilla  is  described  in  this  paper  as 
occupying  a  small  district  between  Bromsgrove  and  Uirming- 
ham  m  the  middle  of  an  extensive  tract  of  young  red  sandstone. 

At  the  Lower  Lickey  this  sandstone  suddeuly  ceases,  and  a 
long  hill  composed  of  granulated  quartz  rock  projects  to  a  consi. 
derable  elevation  above  the  plains  of  sandstone  that  flauk  it  on 
the  east,  fonning  a  narrow  camel-hacked  ridge  of  aboat  two 
xniles  in  length,  trom  north  to  south,  and  a  quarter  of  a  mile  in 
breadth.*  On  each  side  of  tJiis  ridge  is  a  small  deposit  of  shat- 
tered strata,  belonging  to  the  coal  formation,  and  near  tbe 
extreme  points  of  its  north  base  are  two  minute  patches  of  traa- 
aition  limestone.  At  its  south  end  there  is  also  a  small  portim 
of  trap  rock,  and  near  its  north-east  base  there  occur  traces  of 
comatone  and  old  red  sandstone.  These  fragments,  together 
with  the  ridge  of  quartz  rock,  are  encircled  by  an  investiture  of 
iiorizontal  strata  of  young  red  sandstone,  the  beds  of  all  th« 
other  formations  being  highly  inclined. 

The  upper  Lickey  Ridge,  which  overhangs  all  these  fragments 
of  older  formations  on  the  west,  contains  a  higher  elevation  than 
any  of  them,  and  is  composed  of  strata  belonging  to  the  youag 
ced  sandstone  formation,  contaioing  subordinate  beds  of  pehblet 
derivative  from  the  quartz  rock. 

Tbe  ridge  of  quartz  rock  constitutes  the  most  important 
feature  of  Ukis  group,  and  is  probably  referable  to  a  place  among 
ihe  oldest  members  of  the  transition  series,  being  exactly  of  the 
«ame  character  with  the  quartz  of  the  summit  of  the  Stipo' 
stones,  and  the  Wrekin  and  Caer  Caradoc,  in  which  two  latter 
places,  it  lies  beneath  greywacke  slate,  and  is  incumbent  ob 
greenstone. 

The  quartz  at  the  Lickey  is  distincdy  stratified,  and  is  nata- 
rally  shivered  or  split  into  millions  of  small  angular  fragments ; 
this  oircumstance  is  importanl,  as  showing  the  fitcihty  witfa 
which  a  cock  so  constituted,  may  have  been  broken  down  by  the 
force  of  water,  and  have  contributed  to  form  those  enormous 
bedet  of  siliceous  pebbles  which  occur  in  the  lower  stnUa  of  the 
young  red  sandstone  formation  in  the  midland  counties  of  Eng- 
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land.  Other  pebbles  that  are  mixed  with-  them  in  the  aame 
strata  are  proDably  derivative  from  the  rocks  of  Chamwood 
Forest.  Toe  destructibility  of  tlii&  rock,  in  consequence  of  ita 
Bhattered  and  minutely  divided  state,  affords  a  reason  why  those 
few  portions  of  it  which  we  find  in  the  Mickey  aad  at  Caer 
Cara!aoc  and  the  Wrekin,  are  almost  tlie  only  remaining  frag- 
ments of  a  formation  whicli  the  abundance  of  its  wreck  proves 
to  have  occupied  a  very  considerable  space  before  the  deposition 
of  the  strata  composing  the  yoniig  red  sandstone  forma^on. 
Several  places  are  specihed  in  the  neighbourhood  of  Bridgnorth 
aod  Kidderminster  where  these  siliceous  pebbles  may  be  seen 
forming  part  of,  and  imbedded  in,  the  regular  strata  of  tlie  young 
red  sandstone  formation. 

In  the  same  neighbourhood,  and  indeed  universally  over  the 
central  plains  of  England,  the  same  pebbles  occur  mixed  with 
Other  pebbles  of  almost  every  kind  of  Enghsh  rock  from  granite 
up  to  chalk,  in  the  form  of  superficial  gravel  torn  by  the  last 
dilnvian  waters  that  have  affected  the  earth  from  every  substance 
that  lay  within  the  influence  of  their  currents,  and  drifted  t(^- 
tiier  without  any  reference  to  the  age  or  condition  of  the  subja- 
cent strata  on  which  they  are  now  nccuAilated. 

Tlie  extent  of  this  gravel  is  hot  limited  to  the  central  plains ; 
it  has  been  drifted  on  within  the  area  of  the  oolite  formauon  bj 
two  depressions  or  low  lips  in  the  high  escarpment  of  the  Cots- 
wold  bills,  and  has  passed  donm  the  Even-lode  and  Charwdl 
towards  Oxford, 

The  table-lands  on  each  side  the  valley  of  Even-lode  are 
scattered  over  with  those  pebbles,  and  on  the  highest  summit  of 
Witchwood  Forest,  Wytham  Hill,  and  Bagley  Wood,  on  the 
north-west  of  Oxford,  thick  lips  of  gravel  composed  of  these 
pebbles  from  Warwickshire,  are  accumulated  on  tlie  surface  of 
strata  belonging  to  the  oolite  formation. 

the  position  of  these  summits  is  exactly  opposite  the  point 
where  the  valley  of  the  Even-lode  falls  into  that  of  the  Thames, 
«Bd  where  the  diluvian  currents  descending  the  former  valley 
would  evacuate  their  drifting. 

Similar  pebbles  occur  in  the  gravel  of  the  summit  of  Henley 
Hill  and  in  the  gravel  beds  of  the  valley  of  the  Thames,  firom 
Oxfwd  downwards  to  Hyde  Park. 

But  above  that  point  where  the  driftings  of  Even-lode  Gorge 
fall  into  the  valley  of  the  Thames,  no  such  deposits  of  siUceoiu 
pebbtes  are  to  be  found  along  the  course  of  the  Salter  river  from 
its  bead  springs  on  the  soutli  side  of  the  Cotswotd  Hills.  There 
is  a  considerable  proportion  of  chalk  flints  mixed  up  v-'sih  the 
gravel  we  are  considering;  and  the  fact  of  its  containing  pebbles 
of  bard  white  chalk  and  of  red  chalk,  such  as  occurs  in  no  put 
of  <he  chalk  of  the  south-east  of  England,  but  is  common  ia  the 
lower  strata  of  this  formation,  in  Ltocolnsbire  and  Yorkshire, 
^goea  far  to  show  that  these  red  pebbles  and  chalk  flints  have 
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been  drifted  south-westward,  probably  from  Lincolnshire,  over 
the  plains  of  LeiceBtershire,  subjacent  to  the  great  oolite 
escarpment.  It  is  certain  the  quartzose  pebbles  cannot  have 
been  drifted  from  any  part  of  England  south-east  of  the  escarp- 
ment, since  there  is  no  stratum  in  this  portion  of  the  island  from 
which  they  could  possibly  have  been  derived.  It  is  stated  that 
these  qusirtzose  pebbles,  which  were  derived  primarily  from  the 
Lickey  quartz  rock,  received  their  rounded  form  at  a  period  pre- 
ceding the  deposition  of  the  young  red  sandstone  strata,  trom 
which  they  were  again  torn  up  and  mixed  with  fragments  of 
other  rocks,  and  scattered  over  tlie  surface  of  all  formations  that 
lay  in  the  course  of  the  latest  diluvian  currents  that  have  affected 
the  earth.  The  completely  rounded  flint  pebbles  of  Blackheath 
and  of  the  Hertfordshire  pudding-stone  are  also  stated  to  have 
received  their  attrition  at  a  period  intermediate  between  the 
deposition  of  the  chalk  and  plastic  clay  formations,  and  long 
Ulterior  to  the  action  of  the  last  great  duuvi an  waters. 

And  both  these  pebble  beds  of  ancient  origin  hare  shared  the 
common  fate  of  all  formations  in  being  torn  up  by  the  waters  of 
the  last  great  deluge,  and  mixed  up  wiui  the  less  perfectly  rolled 
figments  of  rocks  thalttiave  undergone  no  further  attrition  than 
that  to  which  they  were  submitted  ia  being  washed  by  it  from 
their  native  station  to  the  gravel  beds  they  now  occupy. 

An  examination  of  the  compound  character  of  the  gravel  beds 
of  Kensington  and  the  valley  of  Oxford  is  brought  forward  ia 
proof  of  the  statements  above  advanced. 

At  Kensington,  we  have  the  ancient  pebbles  which  existed  as 
such  in  the  regular  strata  of  WarwicKshire  and  Blackheath 
mixed  up  with  the  angular  and  imperfectly  rolled  chalk  flints 
which  constitute  the  mass  of  that  gravel,  and  have  been  sub- 
mitted only  to  the  action  of  the  last  great  deluge. 

And  at  t)xford  we  have  the  same  Warwickshire  pebbles  mixed 
with  the  angular  and  slightly  rolled  fragments  of  ooUte  and  other 
rocks  which  form  the  hills  intermediate  between  Warwickshire 
and  Oxford.  Arguments  are  also  adduced  to  show  that  the 
lower  trunks  of  the  valleys  of  the  Thames  and  Even-lode,  i.  e. 
those  portions  of  them  which  lie  between  the  table,  lands  that 
flank  the  course,  did  not  exist  at  the  time  of  the  first  advance  of 
the  diluvian  waters  which  brought  the  pebbles  from  Warwick- 
shire, but  were  excavated  by  the  denuding  agency  which  they 
exercised  during  the  period  of  their  retreat. 

Dec.  17. — The  conclusion  of  a  paper  was  read,  which  had 
been  begnn  last  session,  "  On  the  Coal  Fields  adjacent  to  the 
Severn,    by  Prof.  Buckland  and  the  Rev.  W,  D.  Conybeare. 

Of  Uiese  coal  fields  the  first  selected  for  description  is  that 
wjllich  thev  have  termed  the  Somerset  and  South  Gloster  Basin. 
ft  is  called  a  basin  only  with  reference  to  the  general  position  of 
die  strata,  comprising  its  interior,  since  these  strata  are  a^cted 
by  many  minor  unduktions  which  at  flist  sight  appear  to  (Ut^ 
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it  into  Eevenil  smaller  basins  and  irregular  concavities  which  may 
be  considered  subordinate  to  the  general  structure  of  the 
district. 

This  district  occupies  a  triangular  area  bounded  on  the  south 
by  the  Mendip  hills,  and  on  the  other  two  sides  by  lines  drawn 
from  the  two  extremities  of  the  Mendip  chain  to  the  village  of 
Tortworth,  in  Gloucestershire. 

The  exterior  ridges  which  bound  the  area  of  this  coal  forma- 
tion  consist  for  the  most  part  of  an  interrupted  chain  of  mountain 
limestone  reposing  on  old  red  sandstone ;  and  these  two  forma- 
tions are  so  closely  associated,  that  in  describing  their  geogra- 
phical extent,  it  is  necessary  to  treat  of  them  in  combination. 

Of  these  extensive  ridges,  the  Mendip  chain  is  most  important 
in  extent  and  elevation  ;  it  consists  of  a  central  axis  of  old  red 
sandstone,  flanked  by  a  double  line  of  mountain  limestone ;  the 
sandstone  strata,  however,  are  not  visible  in  one  continuous  line  ; 
but  present  themselves  in  a  series  of  four  ridges,  forming  the 
four  most  elevated  parts  of  the  chain,  though  not  exclusively 
confined  to  them. 

Each  of  these  ridges  forms  a  saddle-shaped  nucleus  of  sand- 
stone, usually  inclined  at  an  angle  exceeding  45°,  around  which 
the  incumbent  beds  of  limestone  are  wrapped  as  a  mantle  dipping 
in  every  direction,  conformably  to  the  subjacent  sandstone. 

Between  the  sandstone  and  mountain  hme  is  interposed  abed 
of  shale,  in  which  several  fruitless  attempts  have  been  made  ia 
search  for  coal :  tlkia  bed  it  is  proposed  to  designate  as  the 
lower  limestone  shale.  Tlie  Mendip  chain  is  thus  divided  into 
four  regions,  each  containing  as  its  nucleus  one  of  the  ridges  of* 
old  red  sandstone. 

The  most  easterly  of  these  is  the  ridge  of  Masberry  Castle, 
near  Shepton  Mallet ;  the  east  central  is  Pen  Hill,  near  Wells ; 
the  west  central,  Priddy  North  Hill  and  the  western  filackdown, 
near  Cross. 

The  total  length  of  the  Mendip  chain  is  about  26  miles  mn- 
ning  east  and  west  from  near  Frome  to  Uphill,  on  the  Severn  ; 
on  the  south-east  Bank  of  this  chain  a  curious  circumstance  is 
exhibited  in  the  contact  of  overlying  horizontal  beds  of  lias  and 
inferior  oolite,  with  the  inclined  strata  of  mountain  lime  and  old 
red  sandstone,  several  small  rivers  in  this  part  exhibiting  roman- 
tic cliSs  of  mountain  lime  in  highly  inclined  strata,  crowned  with 
horizontal  beds  of  oolite. 

These  strata  sometimes  adhere  to  each  other  as  firmly  as  if  they 
had  been  parts  of  one  and  the  same  contemporaneous  formation. 
The  detail  of  the  description  of  the  subdivisional  ridges  of  the 
Mendip  chain  is  too  minute  to  allow  of  abridgment. 

The  mountain  limestone  corresponds  in  all  its  characters  with 
tbat  of  Chflon,  and  has  its  usual  properties  of  engulphing  rivers, 
-and  exhibiting  extensive  caverns  ana  abrupt  romantic  precipices, 
the  most  remarkable  of  which  are  at  Chedder  cliffs.    The  old 
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red  sand  throughout  this  chain  is  charactanzed  by  a  degree  of 
BteriUty  as  remarkable  as  tbat  of  its  fertility  in  the  counUies  of 

Monmouth  and  Hereford  :  this  arises  from  its  being  compoaed 
in  Mendip  of  a  hungry,  siliceous  grit,  alteraating  with  beds  of 
brown  tenacious  clay ;  and  being  deficient  in  those  beds  of  marl 
coloured  by  red  oxide  of  iron,  which  give  their  extraordinary 
fertility  to  the  last  two  named  counties,  and  which  extend  Uieir 
influence  to  the  similarly  constituted  strata  of  the  -young  red 
sandstone  and  red  rock  marl  formation. 

Jan.  7,  1820. — The  continuation  of  a  paper  was  read,  *'  On 
^e  Coal  Fields  adjacent  to  the  Severn,"  by  Prof.  Buckland  and 
Rev.  W.  D,  Conybeare. 

The  soutiiern  boundary  of  the  triangular  area  of  the  Somerset 
and  South  Gloucester  coal  field,  having  been  described  as  con- 
stituted by  the  entire  chain  of  the  Mendip  hills,  it  remaitn  to 
examine  its  west  and  eastern  border,  and  aiterwards  to  proceed 
to  the  history  of  the  coai  field  itself. 

On  the  west  border,  the  old  red  sandstone  and  mountain  lime- 
stone do  not,  as  in  the  Mendip  chain,  form  a  continuous  unbrokan 
frontier,  but  occur  in  the  detached  groups  of  Brondiield  Down, 
Leigh  Down,  Derdham  Down,  Kings  Weston  Down,  and  the 
ridgway  near  Almondsbnry,  extending  thence  to  Tortworth, 
which  is  situated  on  the  north  apex  cf  the  area  under  constdcr- 
ation. 

The  strata  of  mountain  lime  composing  Brondfield  Down  dip 
in  every  direction  from  the  centre  to  the  circumference,  as  is 
expressed  on  the  map  by  arrows  and  figures  ;  its  south  hangings 
are  covered  by  beds  of  calcareous  conglomerate,  some  of  whiui 
are  crowned  with  caps  of  lias. 

The  west  side  of  Brondfield  Down,  being  also  the  steepest,  is 
intersected  by  three  magnificent  gorges,  resembling  Chedder 
Cliffs ;  of  these  Brockley  Comb  and  Gobble  Comb  are  the  most 
important;  the  latter  has  a  strong  resemblance  to  Dovedale,  in 
Derbyshire. 

In  a  bt>ugh  of  limestone  between  Brondfield  Down  and  Leigh 
Down  is  situated  the  small  coal  field  of  Nailsea,  which  is  a  kiod 
of  satellite  exterior  to,  and  attendant  on,  the  great  coal  basin,  to 
the  edge  of  which  it  is  externally  adjacent. 

The  c!in5n  of  Leigh  Down  extends  from  Clevedon  on  the  Severn 
to  the  gorge  of  the  Avon,  near  Chfion ;  it  dips  south,  and  has 
beds  of  old  red  sandstone  forming  the  base  of  the  escarpment  of 
its  east  portion  ;  nearly  parallel  to  this  chain  on  its  north-west 
aide  is  a  similarly  constructed  ridge  called  Weston  Down,  having 
a  similar  dip  ;  and  in  the  valley  between  them  are  the  shattered 
strata  of  the  coal  field  of  Clapton  reposing  on  the  limestone  of 
Weston  Down,  and  touching  the  biise  of  the  escarpment  of  the 
west^ortinn  of  Leigh  Down ;  an  extensive  fault  occurs  along  the 
base  of  this  portion  of  Leigh  Down,  and  brings  the  coal  measures 
into  contact  with  the  basset  edges  of  the  limestone. 
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The  base  of  Leigh  and  Weston  Down,  and  the  valley  situaled 
between  them  and  the  Avon,  are,  for  the  most  part,  covered  with 
bonzontal  strata  of  magnesian  conglomerate. 

The  west  boundaiy  of  the  main  coal  field  is  continued  on  the 
other  side  of  the  goi^e  of  the  Avon  in  the  calcareous  chain  that 
winds  roand  the  south-east  and  north  sides  of  the  vale  of  West- 
bury,  and  constitutes  Durdham  Down,  Henbury,  and  Kings 
Weston  Down.  The  fundamental  part  of  this  valley  is  old  red 
sandstone,  the  truncated  edges  of  which  are,  for  tlte  most  part, 
covered  by  horizontal  beds  of  magnesian  conglomerate ;  the  dip 
<A  the  old  red  sandstone  and  limestone  is  outwards  iq  every  direc- 
Jion  from  the  axis  of  this  valley. 

The  next  group  of  mountain  lime  and  old  red  sandstone  along 
the  west  frontiers  of  the  main  coal  field  is  that  which  extends 
from  the  ridgway  r.ear  Almondsbuiy  to  the  village  of  Tortworth, 
and  which  dips  regularly  towards  the  interior  ot  the  coal  basin 
with  a  few  partial  exceptions. 

The  intermediate  space  between  Almondsbury  and  the  West- 
buiy  group  shows  only  beds  of  the  lias  and  young  red  sandstone 
formation,  which  on  this  side  intrude  largely  within  the  coal 
basin,  extending  to  Stoke  Park,  on  the  edge  of  the  Kingswood 
collieries,  and,  in  all  probability,  covers  up  considerable  tracts 
of  coal ;  this  lias  seems  to  have  been  once  connected  with  that 
of  Pucklechnrch  and  Sodbury,  covering  the  whole  South  Gtoo^ 
cester  coal,  from  which  it  has  been  since  partially  removed  by 
denudations. 

AtTortworth  the  calcareous  chain  of  the  west  frontier  reaches 
the  point  where  it  is  suddenly  deflected  southwards  at  an  acute 
angle,  and  from  which  it  may  be  traced  with  certain  internu>- 
tiona  along  the  east  frontier  of  the  great  coal  basin  to  the 
Mendip  hills,  near  Meils. 

Near  Tortworth,  beds  of  transition  lime  are  protruded  from 
beneath  the  old  red  sandstone,  and  are  intersected  by  two  dykes 
of  trap.  We  also  find  there  a  few  traces  of  coarse  grey  wat^e 
alate. 

BOYAL    ACADEMY    OP    SCIENCES    AT    PAKIS. 

Att  Artaltfiis  of  Ike  Laboun  of  the  Royal  Academy  of  Sciences 
during  the  Year  iSlS. 

Repohts  approved  of  by  the  Academy. 
ExperimerUal  Researches  upon  Lime  for  Building ;  by  M- 
Vic^t. — As  the  whole  of  this  important  report  will  be  printed  ia 
sn  eariy  volume  of  the  Memoirs,  we  shall  now  only  transcribe 
the  conclusion  of  the  report  of  the  committee,  Messrs.  de  Prony, 
Gay-I^issac,  and  Giraio,  Secretary. 

.  "  This  work  engaged  the  attention  of  your  Commitfee  both  on 
account  of  the  new  &cta  it  contains,  uui  the  order  and  deamew 
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with  which  they  are  related.  The  explanations  given  of  them 
are  founded  on  sound  theory,  and  prove  that  the  author,  although 
he  resides  iu  a  distant  department,  has  yet  constantly  kept  pace 
with  the  progress  of  the  sciences,  and  is  very  capable  of  deduc- 
ing useful  applications  from  them.  No  one  can  fail  to  conduce 
to  this  progress  if,  with  such  u  spirit  of  inquiry  as  appears  to 
animate  M.Vicat,  he  endeavours  to  enlighten  with  his  know- 
ledge the  art  in  which  he  is  employed,  and  engineers  who  are 
placed  in  similar  circumstances  m  cfiSerent  parts  of  the  kingdom, 
are  under  obligations  to  him  both  for  the  results  of  the  Work  he 
offers  to  them,  and  ti;e  example  be  offers  them."  We  think, 
therefore,  that  this  work  does  in  every  respect  merit  insertioa  in 
the  Recueil  des  Savans  Etrangers. 

Euclid  in  Greek,  Latirt,  and  French;  by  M.  Peyrard. — Com- 
mittee, Messrs.  de  Laplace,  Legendre,  Prony ;  and  Delambre, 
Secretary. 

This  third  and  last  volume  contains  the  11th,  12th,  and  13tfa 
books  of  the  Elements,  the  book  of  the  data ;  and,  lastly,  the 
two  supplementary  books  on  the  regtilar  solids  which  are  not 
really  by  Euclid,  and  are  generally  attributed  to  Hypsicles  of 
Alexandria.  The  editor  has  thought  it  right  to  apologize  for 
having  republished  these  two  fcooks,  which  he  does  not  appear 
to  esteem  very  highly ;  he  is  in  our  opinion  not  only  sufEciently 
justified  by  the  example  of  so  many  other  editors,  one  of  whom 
even  thought  it  right  to  add  a  new  supplement  to  tliose  of  Hyp- 
sides  ;  but  we  may  say  that  these  books  are  a  necessary  conti- 
nuation of  the  13Ui  book  of  Euclid,  who  had  merely  touched 
upon  the  theory  of  regular  solids.  In  fact,  Euclid  contented 
himself  with  seUling  the  edges  of  these  bodies  without  saying  a 
word  about  the  mutual  indinations  of  their  surfiices,  or  the 
distance  of  these  surfikces  from  their  poles,  or  from  the  centre  of 
the  sphere,  nor  does  he  speak  of  the  surfaces  or  of  the  bulks  of 
the  five  regular  solids. 

Hypsicles  has  not,  however,  entirely  exhausted  the  subject, 
he  merely  gives  the  surfaces  of  the  dodecahedron  and  the  icosa* 
hedron,  he  determines  their  proportions,  which  is  also  that  of 
their  bulk,  since  the  surfaces  of  these  two  bodies  are  at  equal 
distances  from  the  centre  of  the  sphere — a  remark  which  he 
might  have  extended  to  the  hexahedron  and  the  octahedron,  as 
has  been  done  by  one  of  his  continuators. 

The  subject  of  the  inclinations  is  treated  of  more  fully.  In 
order  to  determine  them,  Hypsicles  begins  by  explaining  the 
general  construction  of  his  celebrated  master,  Isidorus.  The 
matter  appeared  so  evident  to  that  geometrician  that  he  thought 
it  unnecessary  to  add  any  demonstrations.  At  first  sight,  it 
might  be  imagined  that  Hypsicles  wished  to  render  it  obscure 
while  demonstrating  it,  but  from  every  appearance  IsidoniR 
had,  when  he  invented  his  constructions,  the  figures  in  relief  of 
all  the  regular  solids.    With  this  assistance,  whi^  M.  Peyncd 
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also  procured,  nothing  is  required  but  the  use  of  onr  «yes  to  b* 
coDTiaced  of  the  perfect  accuracy  of  tliese  methods ;  we  may 
then  easily  comprenend  the  6gures  traced  by  Hypsicles,  and  the 
demonstrations  become  clear.  M.  Peyrard  accuses  these 
demonstrations  of  bciing  deficient,  both  in  exactness  and  in 
elegance.  We  allow  they  are  much  too  long,  but  that  fault 
onght  not  to  be  thrown  on  Euclid,  who,  we  know  not  why,  has 
determined  the  inclination  to  be  the  acute  angle  formed  by  two 
contiguous  surfaces.  In  reality  the  inclination  is  never  an  acute 
angle,  except  in  the  tetrahedron  :  it  is  a  right  angle  in  the  hexa- 
hedron, and  an  obtuse  angle  in  the  other  three  solids,  so  that  ao 
acute  angle  is  not  to  be  found  in  the  hexahedron,  and  in  the 
three  other  solids,  it  is  the  angles  between  one  surface  and  the 
prolongation  of  the  neighbouring  surfaces  that  are  acute.  Now  ' 
half  the  demonstrations  of  Hypsicles  are  devoted  to  settling  the 
species  of  angles,  whilst  the  constructions  of  Isidorus  always  give 
the  true  angle,  whether  acutej  or  obtuse,  so  as  to  preclude  the 
possibility  of  any  mistake. 

We  may  add  that  these  demonstraUons,  although  they. are 
different  for  each  of  the  five  regular  solids,  yet  depend  upon  one 
single  principle,  which  would  render  them  clear,  even  indepen- 
dently of  the  figure  in  relief.  This  principle  consists  in  suppos- 
ing in  each  solid  a  line  to  be  drawn,  which  would  serve  as  a 
common  basis  to  two  isosecles  triangles,  whose  sides  are  knotni> 
In  one  of  these  triangles  the  angle  at  the  summit  is  always 
known ;  in  the  other,  it  is  the  inclination  which  we  seek  for ;  a 
Tery  simple  relation  between  the  cosines  of  the  two  angles  is  the 
result  of  this  ;  and  if  we  apply  to  these  triangles,  one  of  the  rules 
of  our  modem  trigonometry,  we  immediately  obtain  an  equation 
exactly  similar  to  that  which  is  furnished  by  spherical  trigono- 
metry. 

But  this  modem  mle  was  entirely  unknown  to  Euclid,  to  Isi- 
doms,  and  to  Hypsicles,  who,  in  the  very  defective  solution 
which  he  has  elsewhere  given  us  of  a  problem  resolved  nearly  at 
the  same  time  by  Hipparchus,  has  leit  us  a  striking  proof  of  his 
complete  ignorance  of  both  plane  and  spherical  trigonometry. 

It  is  rather  remarkable  that  this  theory  of  regular  solids,  per- 
plexed and  imperfect  as  it  was  with  the  Greeks  and  their 
continuators,  should  depend  entirely  upon  a  rectangular  spherical 
triangle,  traced  on  the  surface  of  the  sphere  upon  which  we  wish 
to  inscribe  at  once  all  these  solids.  The  angles  of  this  trianrie 
are  always  given,  and  the  formulae  resulting  from  them  for  the 
three  sides  furnish  the  most  simple  expressions  of  the  edges  of 
the  polar  distances  ofall  these  planes  oi  their  mutual  inclinations, 
of  their  distances  from  the  centre  of  the  sphere  ;  and,  lastly,  of 
the  methods  of  measuring  with  equal  facility  the  surftces  either 
partial  or  total,  and  the  bulks  of  the  five  regular  solids  in  parts  of 
the  radius  of  the  sphere  taken  as  unity. 

"This  triangle  not  only  gives  the  precise  and  numerical  ^uanti^ 
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<^  the  inclinatioDs,  which  was  beyond  the  geometry  o£  Eaclid, 
but  it  also  supplies  tiifi  most  Bimple  relation  to  determine  the 
nature  and  the  number  of  the  regular  sohds  which  can  b« 
inscribed  in  the  same  sphere;  bo  that  a  single  triangle,  a  single 
formula,  serves  for  all.  This  will  be  demonstrated  by  oneofuB 
in  the  '  History  of  Modem  Astronomy,'  at  the  Article  Kepler, 
who  wished  to  prove,  by  means  of  the  five  re^ar  solids,  that  no 
Other  planets  than  those  known  from  time  immemorial  could 
exist. 

'f  Another  observation,  not  less  curious  or  new,  is,  that  the 
general  trigonometrical  expressions  (the  most  expeditious  that 
can  he  imagined  for  logaritnmic  calculation)  may  be  transformed  - 
with  wonderful  facility  into  those  irrational  expressions  which 
the  Greeks  call  major,  minor,  and  epotome.  In  fact  all  the 
primitive  angles  are  of  30",  36°,  45°,  54°,  60°,  and  90°,  whose 
trigonometrical  lines  are  irrational,  and  lead  directly  to  the  con- 
structions of  Euclid  and  of  Isidorus.  The  consequence  of  this 
is,  that  the  unknown  parts  of  each  problem  may  be  expressed  at 
our  option  by  the  sines,  cosines,  and  tangents,  either  of  the  arc 
or  of  its  hall,  so  that  we  have  always  six  different  expressions 
for  every  one,  and  among  so  many  expressions,  we  may  alwaya 
select  the  most  convenient;  the  calculation  is  also  shortened 
still  morel^  the  circumstance  that  there  is  scarcely  one  of  these 
quan^ties  which  is  not  to  be  found  again  in  another  of  these 
Bohds ;  so  that  there  are  never  more  than  four  calculations  in 
the  whole  to  make  for  the  16  unknown  quantities  of  the  general 
problem.  In  this  way,  after  having  completed  and  simplified 
the  constructions  of  Euclid  for  the  hve  edges,  we  have 
succeeded  in  forming  more  easy  and  uniform  constructions  thaji 
those  of  Isidbrus,  in  rectihnear  isosceles  triangles,  whose 
common  basis  is  the  diameter  of  the  sphere. 

"  We,  therefore,  think  we  may  differ  in  opinion  from  the  trans- 
lator, and  consider  the  two  Books  of  Hypsicles  as  a  curiooB 
renmant  of  the  ancient  geometry,  inasmuch  as  they  contain 
notions  that  are  not  to  be  found  elsewhere.  The  most  important 
points  are,  to  obtain  true  theorems,  and  faultless  constmctioiw. 
As  for  the  demonstrations,  tJiey  likewise  are  of  importance, 
doubtless;  but  should  we  be  dissatisfied  with  them,  we  may, 
mthouC  much  difficulty,  find  others.  The  principal  defect  of 
those  of  Hypsicles  has  already  been  mentioned ;  it  is,  that  the 
finthalfis  in  every  one  of  them  quite  useless. 

"  It  is  true  that  the  demonstration  of  the  second  [voposition  in 
the  second  Book  was  perfectly  unintelligible ;  but  we  may  be 
allowed  to  conjecture  that  only  the  copyists  are  to  blame. 
M.  Peyrard  has  given  a  new  one,  which  may  probably  have 
been  originally  the  author's.  There  is  also  a  demonstration  of 
-Euclid  which  all  comoaentatora  bad  agreed  to  look  upon  as 
altered,  or  as  quite  deficient.  It  is  one  of  the  most  in^>ortant 
pfopoflitions  in  the  hook  of  data,  and  may  be  reduced  to  fut 
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equation  of  the  fonrth  degree,  which  is  if^ved  in  Ibe  same  wf^ 
as  those  of  the  second.  M.  Peyrard  begins  by  giving  the  alge- 
braic cfdculatioQ  of  it ;  afterwards,  by  translating  the  Greek 
demonstration  into  the  modem  style,  he  renders  its  strict  and 
accurate  progress  uiore  forcibly  evident, 

"Amongst  all  the  propositions  contained  in  this  last  volume,  not 
one  occasioned  the  editor  so  much  trouble  as  the  17th  of  the 
12th  Book  of  the  Elements.  In  all  manuscripts  and  editions 
•whatever,  the  figure  was  so  defective,  that  most  of  the  reason- 
ings of  Euclid  were  quite  inapplicable  to  it.  The  translator  has, . 
by  means  of  adding  some  lines,  rendered  the  demonstration 
exact  ill  every  respect.  , 

"  There  is,  in  every  other  part,  as  in  the  preceding  volumes,  the 
most  perfect  fidelity  in  the  translation,  and  the  same  care  iB 
taken  to  correct  the  text,  and  to  collect  the  various  readings, 
which  here  form  84  pages.  The  editor  had  asserted  that  Ute 
fine  Oxford  edition  was  not  more  correct  than  that  of  Basil, 
since,  besides  republishing  all  the  errors,  even  the  most  palpable, 
of  the  latter,  the  former  contained  a  considerable  number  of 
other  faults,  from  which  the  Basil  edition  was  free.  This  state- 
ment excited  astoninhment,  and  was  probably  but  little  credited; 
jret  we  cannot  perceive  what  can  be  objected  to  the  eight  pages 
m  which  M.  Peyrard  has  exhibited  a  comparative  view  of  the 
two  editions. 

"M.  Peyrard  has  now  brought  a  long  and  laborious  work  to  a 
successful  conclusion.  We  propose  to  tlie  Academy  to  extend 
the  same  approbation  it  has  been  pleased  to  bestow  on  the  two 
•there,  to  the  third  volume,  in  the  hopes  that  this  merited 
approbation  may  facilitate  the  pubUcation  of  the  author's  Apol- 
lonius,  the  manuscript  of  which  has  long  since  been  finished." 

We  have  much  pleasure  in  announcing  that  this  new  edition 
is  begun,  and  that  we  have  already  seen  several  sheets  of  it. 

A  Treatise  on  Descriptive  Geometry:  by  M.  Valine,  Civil 
Engineer. — Committee,  Messrs.  de  Prony,  Fourier,  and  Arago, 
Secretary. 

The  lectures  on  descriptive  geometry  of  the  celebrated 
author  of  that  doctrine,  M.  Monge,  contain  an  explanation  of 
the  principles  of  the  science  which  vrill  always  be  cited  as  a 
perfect  model  of  perspicuity.  It  is  to  be  regretted  that  the  work 
IS  not  more  extensive,  for  artists  who  have  not  made  a  particular 
study  of  mathematics  cannot  familiarize  themselves  with  the 
methods  of  projection,  vrithout  varying  the  data  of  the  ques- 
tions, and  practising  upon  a  great  number  of  examples.  M. 
Hachette  has  partly  filled  up  this  chasm  by  a  supplement, 
which  obtained  the  approbation  of  the  Academy.  By  followi^ 
the  footsteps  of  these  two  scientific  men,  M.  Valine  has  coH»- 
piled  his  treatise,  which  he  divides  into  six  books,  formiite 
more  than  500  pages  in  quarto.  "  The  Committee,  who  devoteS 
their  attention  ciueSy  to  tiie-moBt  difficult  parts,  feel  pleasnie  i* 
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ackQOwIedging  that  they  are  composed  with  much  order  and 
clearness.  The  69  plateo  accompanying  Uie  text  are  perfectly 
■well  drawn.  Each  aia^m  presents  even  to  the  minutest  par- 
ticular every  construction  that  it  ia  necesaaiy  to  execute,  in 
order  to  ohtain  the  solution  of  the-problem,  and  yet  there  is  not 
the  least  confusion.  Id  a  word,  this  work  appears  to  us,  in 
every  respect,  worthy  the  approbation  of  the  Academy.  We 
-  wish  this  skilful  eneineer  may  receive  from  government  such 
encouragement  as  will  enable  him  to  publish  his  work,  and  also 
tiiat  he  may  finish  those  he  has  already  undertaken,  and  which 
are  to  contain  the  applications  of  descriptive  geometry  to  the 
arts  of  the  carpenter  and  of  the  stone-cutter." 

A  Treatise  on  Survei/ing ;  by  Al.  Puissant.  Second  Edition. 
—The  tir^t  edition  of  this  work  having  been  speedily  exhausted, 
the  author  has,  in  preparing  the  second,  enriched  it  by  some 
important  additions.  La  Base  du  Systeme  Metrique,  la  Meca- 
mque  Celeste,  and  the  Memoirs  of  M.  Legendre,  are  the  fruitful 
mines  from  whence  he  has  frequently  drawn.  It  would,  how- 
ever, be  wrong  to  suppose  that,  even  in  those  cases,  he  has 
merely  acted  the  part  of  a  copyist,  the  new  and  elegant  demon- 
strations which  he  gives  of  the  already  known  formulse,  and  the 
connexion  he  has  established  between  theories,  that  had  often 
been  presented  separately  and  by  different  geometricians,  prove 
that  M.  Puissant  bad,  before  he  took  up  the  peo,  deeply  studied 
the  methods  of  geodesy.  The  Committee  are  of  opinion  thatthe 
new  work  of  this  skilful  engineer  deserves,  in  every  respect,  the 
approbation  of  the  Academy. 

Model  of  a  Machine  far  raising  Water  hy  the  combined  Action 
of  the  Weight  of  the  Atmosphere  on  the  Surface  of  the  lower 
Reservoir,  and  the  Rejtux  oj  that  Water  in  an  ascending  Pipe, 
inserted  in  a  Kind  of  intermediate  Reservoir,  filed  bu  Means  of 
the  Vacuum  occasioned  in  it  hy  the  said  Mechanism ;  ny  Messrs. 
Lacroix  and  Peulvay. — Committee,  Messrs.  de  Prony,  Charles, 
and  Girard,  Secretary. 

The  Committee  begin  by  explaining  by  what  means  the  want 
of  the  usual  pistons,  valves,  and  suckers,  have  been  supplied. 
From  the  description  they  aHerwards  give  of  all  the  parts  of  the 
machine,  and  the  methods  of  bringing  it  into  action,  they  con- 
clude it  may  be  reduced  to  a  sort  of  wheel  furnished  with  a 
certain  number  of  wings,  cspable  of  opening  as  they  turn  round 
to  form  successively  as  many  partitions.  The  idea  of  this  sort  of 
pump  appears  to  them  very  analogous  to  a  plan  that  Cont£  car- 
ried into  execution  12  years  before  his  departure  for  Egypt. 
They  even  think  the  machine  of  Conti  was  rather  more  Bimple ; 
the  new  model  nevertheless  proves  the  artists  to  be  ingenious 
and  intelligent.     If  the  invention  be  not  as  new  as  they  seem 

Eirsuaded  of,  yet  it  cannot  be  denied  that  their  sucking  and 
rcing  pump  may,  in  certain  cases,  be  advantageously  substi* 
tuted  for  the  common  pumps,    and  that  ihe  authors    have 


1820.]  Royal  Academy  of  Sciences.  321 

dieplayed  talents  that  deserve  eQCOura^ment.  They  odd,  that 
in  the  Description  des  Machines  de  Serviere,  there  may' be  seen 
an  account  ofaa  apparatus  constructed  in  the  house  of  M.Lenoir, 
Faubourg  Saint  Antoine,  in  which  may  easily  be  perceived  a 
close  resemblance  to  the  machines  of  Cout^,  and  Messrs. 
'  Lacroix  aod  Peulvay, 

Notice  relative  to  Iron  Railwai/i ;  by  M.  Gallois. — Committee, 
Messrs.  de  Prony  and  Girard,  Secretary. 

It  has  long  been  the  custom  in  some  parts  of  Germany  to 
make,  for  the  purpose  of  workins  mines,  roads,  or  carriageways, 
formed  of  longitudinal  pieces  m  wood,  on  which  were  drawn, 
through  the  galleries,  carts,  appropriated  to  that  sort  of  convey- 
ance. Since  then  a  plan  has  been  invented  in  England  of 
substituting  for  these  pieces  of  wood,  roads,  or  ways,  made  of 
cast  iron.  M.  Gallois  has  undertaken  to  describe  thein  more 
fully  than  has  hitherto  been  done,  and  to  estimate  their  advan- 
tages as  compared  with  those  of  common  roads  and  navigable 
canals. 

It  is  in  the  neighbourhood  of  Newcastle  that  iron  railways  are 
particularly  numerous.  According  to  the  author,  an  extent  of 
28  s(^uare  miles  on  the  surface  of  Die  earth  presents  a  series  of 
75  miles  of  them ;  while  the  interior  of  the  coal  mines  containa 
them  to  as  large  an  amount.  Five  or  six  wagons,  made 
entirely  of  iron,  fastened  to  each  other  in  regular  succession, 
descend  these  roads  without  any  other  mover  than  their  own 
weight.  By  means  of  a  pulley,  or  wheel,  a  certain  number  of 
carnages  in  descending  occasion  a  certain  number  of  others  to 
mount,  in  order  to  unload,  or  to  take  in  a  load  at  the  summit  of 
the  inchned  plane  they  traverse.  The  principal  object  M.  Galloia 
appears  to  hare  in  view  consists  in  displaying  the  advantages 
the  iron  railways,  so  frequently  to  be  met  with  in  England,  have 
over  common  roads  and  navigable  canals.  We  are  naturally  led 
to  believe  that,  excepting  in  very  peculiar  circumstances,  mere 
will  always  be  a  great  saving  of  power  in  conveyances  by  water, 
for  this  simple  Reason,  that  the  whole  weight  of  the  burden  so 
transported  is  supported  by  the  stream,  whue  the  inclined  plana 
upon  which  the  carnage  runs  supports  only  a  part  of  its  weight. 
On  the  other  hand,  it  cannot  be  denied  that  manv  situations  in 
which  it  would  be  quite  impossible  to  open  a  canal,  might  admit 
of  the  establishment  of  railways  of  wood  or  of  iron.  To  diffuse 
the  knowledge  of  their  construction  is  supplying  our  industry 
with  new  sources  of  employment.  But  previously  to  their 
employment,  it  would  be  necessary  to  render  the  casting  of  iron 
less  expensive*  This  important  object  has  particularly  fixed  the 
attention  of  M.  Le  Gallois.  His  notice  on  iron  railways  is  one  of 
the  most  useful  results  of  the  researches  in  which  fie  has  beea 
engaged  during  his  stay  in  England  ;  and,  in  our>  opinion,  tha 
Academy  ought  to  encourage  its  publication. 

Methods  y  cutting  out  Oarmenis;  ooe  by  M.  Beck,  twloi  at 
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Paris ;  the  other,  by  M.  Chomereau,  tailor  at  Brie>Comte-' 
Robert. — jCommittee,  Messrs.  de  Prony  and  Molard,  Secretary. 

Tiie  following  is  the  conclusion  of  the  report : 

"  It  is  possible  that  Messrs.  Beck  and  Chomereau  may  have 
been  anticipated  on  some  points  by  those  who  have  treated  of 
the  same  suDJect  before  them,  but  we  are  not  the  less  obliged  to 
tfacm  for  their  efforts  to  submit  the  art  of  the  tailor  to  rules  that 
tend  to  render  perfection  and  economy  compatible.  We  think 
their  zeal  and  their  talents  deserve  praise  from  the  Academy." 

£s.TflV  upon  a  general  Principle  in  Mechanics :  by  M,  Binet.— 
Committee,  Messrs.  De  Laplace,  PoisBon,  and  Fourier,  Sec. 

"  The  author  principally  considers  the  proportion  between  the' 
powers  and  the  areas  described  by  the  tadii  vectores,  round  a 
fixed  centre.  He  denominates  the  fluxion  of  the  area  traced  by 
the  radios  vector  the  areolar  velocity,  to  distin^ish  it  from  the 
linear  velocity,  which  the  moving  body  actually  describes  in  its 
trajectory  line.  He  calls  the  sum  of  the  products  of  the  masses, 
by  the  squares  of  these  areolar  powers  the  areolar  vis  viva,  and 
determines  the  mathematical  relation  of  these  quantities.  Ifthe 
power  that  acts  upon  a  moveable  point  be  represented  by  a.  right 
line  eiven  in  magnitude  and  position,  and  there  be  drawn  upon 
this  line,  as  on  a  base,  a  triangle,  whose  summit  represents  the 
fixed  centre,  this  figure  will  represent  the  force  of  rotation,  the 

flane  of  the  triangle  being  that  in  which  it  exercises  its  action, 
f  the  moveable  Body  passes  from  the  place  it  occupies  into 
another  in6nitely  near,  its  radius  vector  will  describe  an  intinitely 
small  area,  the  plane  of  which  may  differ  from  that  of  the  rotary 
power.  If  on  tnis  last  plane  the  area  described  is  projected,  the 
projection  will  represent  the  virtual  effect  of  the  force  of  rotation 
estimdted  in  the  very  plane  of  that  force.  This  being  done,  it 
may  be  enunciated  as  if  it  were  the  principal  result  which  the 
autnor  attained. 

"  If  the  quantity  of  each  force  of  rotation  be  multiplied  by  its 
virtual  effect,  and  if  all  the  similar  products  be  added,  the  sum 
will  represent  the  instantaneous  increase  of  the  whole  vis  viva, 
relatively  to  the  areas  described,  or  the  sum  of  the  products  of 
each  mass  by  the  square  of  the  velocity  by  which  the  area  was 
increased.  By  thus  determining  the  element  of  the  total  vu 
viva  for  every  instant  which  follows,  and  by  adding  those  ele- 
ments together,  the  integral  will  express  the  increcue  that  the 
vis  ciua  receives  during  any  given  time. 

"  This  proposition  is  entirely  similar  to  that  which  expresaes 
the  linear  vis  viva.  The  same  analysis  that  shows  what  these 
proposiUons  have  in  common,  shows  also  in  what  manner  they 
difier.  Kepler,  to  whom  we  owe  the  discovery  of  the  elliptit 
motions  of  the  planets,  fonnd  at  the  same  time,  oy  an  assiduous 
comparison  of  obaermtions,  that  the  radius  vector  of  a  ptanA 
described  areas  proportional  to  die  times.  Newton  afterward 
ascended  from  the  knowledge  of  the  -mathematical  laws  dedoced 
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from  observationfi  to  that  of  the  physical  cause  of  the  phenomena. 
He  saw  that  this  equality  of  the  areas  necessarily  shows  the 
power  that  retains  the  planet  in  its  oibit  to  be  directed  towards 
the  Bun.  Thus  every  one  of  Kepler's  laws  became  a  theorem  in 
dynamics.  D'Arcy,  Bemouilli,  and  Enter,  well  knew  that  if  the 
areas  were  drawn  upon  any  plane,  the  sum  of  the  areas,  measured 
in  one  direction,  would  augment  in  proportion  to  the  time 
eliujsed." 

Here  the  Committee  mention  in  an  abridged  manner  the  theo- 
lem  of  Newton  relating  to  the  conservation  of  the  centre  of 
gravity;  that  of  M.  De  Laplace  concerning  the  plane  of  the 
maximum  of  the  areas,  the  researches  of  Euler  concerning  the 
measure  and  composition  of  the  momenta.  "  The  propositions 
relative  to  this  composition,  and  many  new  theorems  concerning 
the  same  subject,  are  expressed  in  the  clearest  and  the  most 
elegant  manner  in  the  Treatise,  and  the  Memoirs  which  M. 
Pomsot  has  published  upon  Statics.  Every  one  of  these  results 
are  to  be  found  in  them,  deduced  by  a  plain  method  peculiar  to 
him,  which  has  the  advantage  of  rendering  them  easy  to  he 
perceived,  and  of  proving,  in  a  direct  manner,  that  the  forces 
of  rotation  are  decomposed,  distributed,  and  destroyed,  accord- 
ing to  rules  entirely  similar  to  those  which  concur  in  the  forces 
of  translation.  The  exposition  of  the  properties  relative  to  areas, 
which  Laplace  has  given  in  his  Mecanique  Analytique,  ought  to 
be  added  to  this  enumeration. 

"  M.  Binet'e  method  consists  in  deducing  from  the  different 
tial  equations  of  the  motion,  the  expressions  relative  to  the  anm 
produced,  and  to  their  fluxions  of  tlie  first  and  second  order,  by 
proving  that  the  expressions  combine  among  themselves  in  the 
same  manner  as  those  of  the  arcs  described  By  the  moving  body, 
and  those  of  the  velocities.  This  analogy  between  the  areas  and 
the  trajectories  may  be  considered  in  another  point  of  view ;  in 
reality,  if  we  suppose  that,  in  the  general  equation  which  shows 
the  sum  of  the  projected  areas  to  increase  in  proportion  to  the 
times,  the  centre  <A  the  radii  vectores  is  placed  at  an  infinite 
distance  from  the  origin  of  the  coordinates,  we  shaQ  see  directly 
that  the  velocity  with  which  the  sum  of  the  areas  increase  is  the 
Telocity  with  which  the  centre  of  gravity  of  the  system  depart* 
&om  a  fixed  plane.  And  in  this  maimer  the  theorem  concerning 
the  motion  of  the  centre  of  gravity  is  deduci)>le  from  that  of  the 
preservation  of  the  areas.  Ine  case  is  the  same  in  regard  to  the 
equation  which  expresses  the  three  parts  of  the  vis  viva  of 
notation. 

"The  latter  end  ofthememoirpresents  an  ingenious  collection 
of  several  general  theorems  of  mechanics.  In  order  to  show 
that  these  propositions  arise  from  one  common  source,  the 
author  adds  to  them  the  differential  equations  of  the  motions, 
multiplied'by  the  co^cients  which  the  variable  quantities  luiqr 
contain,  and  theii  differentials  of  the  first  order.    He  proposes  to 
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determine  these  coefficients  so  that  integrable  expressions  may 
be  obtained.  By  this  means  a  general  result  is  obtained,  which 
produces  the  theorem  relative  to  the  motion  of  the  centre  of 
gravity,  that  of  the  areas,  that  of  the  via  viva,  and,  lastly,  the 
one  which  the  author  has  demonstrated." 

"  The  researches  which  tend  to  hring  general  mechanics  to 
perfection  are  interesting  not  only  to  the  arts,  but  also  to  the 
study  of  nature.  It  is  upon  these  accounts  that  the  Committee 
judge  the  work  of  M.  Binet  worthy  of  the  approbation  of  the 
Acodemr ;  as  well  for  the  choice  of  the  subject,  as  for  the  man- 
ner in  wnich  the  subject  is  treated ;  and  propose  the  printing  of 
the  memoir  in  the  collection  of  foreign  papers." 

(T*  i«  taaUiaitd.) 


Article  IX. 


I.  Protoxide  and  Deutoxide  of  Azote. 
It  seems  to  have  been  proved  in  a  satisfactory  manner  by  Gay- 
Lussac,  that  deutoxide  of  azote  or  nitrous  gas  is  a  compound  of 
1  volume  of  oxygen  gas  +  1  volume  of  azotic  gas  united  toge- 
ther without  any  change  of  hulk ;  so  that  the  specific  gravity  of 
deutoxide  of  azote  must  be  the  mean  of  that  of  oxygen  gas  and 
that  of  azotic  gas. 

Specific  gravity  of  oxygen  gas Mill 

Specific  gravity  of  azotic  gas 0'9722 

2)  2-0833 
Specific  gravity  of  deutoxide  of  azote  =1-0416 

A  set  of  careful  experiments  made  in  my  laboratoiy  gave  1'043 
«8  the  specific  gravity  of  this  gas.  Now  this  comes  within  .^sW^ 
part  of  the  theoretical  number — a  coincidence  which  I  consider 
as  sufficiently  near  to  satisfy  us  of  the  truth  of  Gay-Lussac'a 
hypothesis. 

fVom  the  most  careful  experiments  hitherto  made  upon  the 
protoxide  of  azote,  there  is  reason  to  consider  it  as  composed  of 
one  volume  of  azotic  gas,  and  half  a  volume  of  oxygen  gas,  con- 
densed into  one  volume  ;  for  this  gas  is  completely  decomposed 
when  mixed  with  its  own  volume  of  hydrogen  gas,  and  an  elec- 
trical spark  passed  through  the  mixture.  There  remains  after 
the  combustion  a  quantity  of  azotic  gas  exactly  equal  to  die 
original  bulk  of  the  protoside  of  azote  employed.  Let  th* 
Tolumea  of  the  two  gases  burned  be  as  foUowi : 

D„i,:.cbyGooQlc    ■ 
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Protoxide  of  azote 100  volames 

Hydrogen 100 

After  tbe  combustion  there  will  remain  a  quantity  of  azote 
making  100  volumes.  Now  100  voIuiHea  of  hydrogea  for  com- 
plete combustion  require  50  Tolumes  of  oxygen.  From  Uiia  it  i& 
obvious  that  100  volumes  of  protoxide  of  azote  are  composed  of 

Azotic  gas 100  volumes 

Oxygen  gas 50 

condensed  into  100  volumes ;  or,  which  is  the  same  thing,  oF 
one  volume  of  azote  and  half  a  volume  of  oxygen  condensed  into 
one  volume.  Hence  we  must  obtain  itn  specific  gravity  by  adding 
half  the  specific  gravity  of  oxygen  gas  to  the  specific  gravity  of 
azotic  gas. 

Specific  gravity  of  azote 0*9722 

Half  specific  gravity  of  oxygen 0-5565 

Specificgravityofprotoxideofazote=  1*5277 

Now  Colin  found  the  specific  gravity  of  this  gas  1*5204,  and 
a  careful  set  of  experimeota  made  in  my  laboratory  gave  the 
ipectfic  gravity  of  this  gas  1*5269 — a  nmnber  which  is  much  less 
than  i-jig^th  part  from  the  theoretical  number.  There  seemA 
then  no  reason  to  doubt  the  accuracy  of  the  opinion,  that  this 
gas  is  a  compound  of  a  volume  of  azotic  gas  and  half  a  volume 
of  oxygen  gas  condensed  into  one  volume. 

Nitrons  gas  ia  formed  of  1  vol.  +  1  vol.  constituting  2  vok. 
Protoxide  of  azote 1'         +  i 1 

Here  seems  no  reason,  therefore,  to  doubt  that  if  nitrous  gas 
could  be  deprived  of  half  its  oxygen,  it  would  be  converted  into 
protoxide  of  azote,  and  that,  by  this  abstraction,  its  bulk  would 
be  reduced  exactly  one  half.  But  upon  putting  this  apparently 
accurate  conclusion  to  the  test  of  expenment,  the  result  turns 
-oat  considerably  different  from  what  would  be  expected. 

Every  chemist  is  aware  of  the  fact  that  mtroua  gas  is  converted 
into  protoxide  of  azote  by  keeping  in  it  a  quantity  of  moistened 
iron  wire.  The  fact  was  first  observed  by  Dr.  Pnestley,  and  led 
to  the  original  discovery  of  protoxide  of  azote.  The  experiment 
must  have  been  very  often  repeated  since,  though  1  am  not 
aware  that  any  very  precise  trials  have  been  made  to  determine 
the  change  of  bulk  which  takes  place.  It  may  be  worth  while, 
titerefore,  to  relate  here  the  result  of  a  very  careful  experiment 
which  I  made  to  determine  this  point. 

'  I^fteen  cubic  inches  of  nitrous  gas  (containing  one  per  cent,  of 
azotic  gas)were  let  up  intoaglass  jar  standing  over  mercury,  and 
previously,  filled  with  that  liquid.    The  barometer  stood  at  29*08 
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inches,  and  the  thermoiceter  at  64°.  Htid  the  bHrometer  stood 
at  30  inches,  and  the  thennometer  at  60°,  the  bnllc  of  the  gas 
would  have  been  14*72  cubic  inches.  Or  (abstracting  the  azotic 
gas)  14'6728  cubic  inches,  I  let  np  into  this  gas  60  srains  of 
clean  iron  ivire,  tt^etber  with  a  httle  water,  just  su&cientto 
moisten  the  iron.  The  iron  began  slowly  to  rust,  and  the  nitrovs 
gas  to  diminish  in  bulk.  Bnt  as  the  experiment  was  made  in 
winter,  when  the  cold  was  severe,  the  diminution  went  on 
but  slowly.  After  the  interval  of  a  month,  it  seemed  to  have 
reached  its  maximum.  1  allowed  it  to  remain  a  fortnight  longer, 
however,  and  then  meaHiyed  theresidual  gas.  It  amountea-io 
nine  cubic  inobes,  die  barometer  standing  at  29*94  inches,  and 
■the  thermometer  at  42°.  This  would  have  been  9-31?  cnfaic 
inches  if  the  barometer  had  stood  at  80  inches,  and  the  thermo- 
meter at  60°;  or,  abstracting  the  azote,  9-l(i98  cubic  inches. 
This  residual  .gas  was  pure  protoxide  of  azote ;  for,  being  left 
standing  upon  water  for  24  houra,  it  was  totally  absorbed  by  that 
liquid,  except  the  0*1472  cubic  inch  of  azotic  gas  with  which  the 
nitrous  gas  had  been  origioaliy  contaminated. 

Now  this  residual  gas,  instead  of  one  half,  amonuts  to  very 
near  two-thirds  of  the  residoal  gas.  I  ask,  how  this  is  to  be 
■explained?  It  is  true  that  in  other  experiments  (made  in  wans 
weather)  I  have  seen  the  bulk  of  the  nitrous  gas  reduced  almost 
exactly  to  one  half  of  its^  original  bulk;  but  the  experimeilt  above 
related  was  made  with  ngid  attention  to  accuracy.  Is  it  not 
probable-from  this  that  the  specific  gravity  of  the  gaseous  reaidne 
IS  not  always  the  same '!  The  subject  obviously  requires  furdier 
elucidation. 

The  common  opinion  entertainedrespectiag  the  way  in  which 
tile  oxygen  is  abstracted  from  the  nitrous  gas  in  this  experiment 
is  this.  The  iron  decomposes  the  water  in  contact  with  it,  anit- 
iiig  with  ita  oxygen,  and  ^ettingfree  the  hydrogen.  The  nascent 
hydrogen  acts  upon  the  nibous  gas,  abstracting  half  the  oxygon, 
'and  1»us  converting  it  into  protoxide  of  azote.  Austin  and 
'Davy,  and  probably  other  chemists,  have  shown,  that  a  HtUe 
Komooia  is  evolved  dsring  this  process.  Now  there  is  one 
thing  that  makes  me  hesitate  about  adopting  this  explanatiAi, 
simple  as  it  is,  as  the  true  one.  After  the  bulk  of' the  gas  has 
decreased  so  as  to  reach  its  maximum,  1  have  never  observed  any 
increase  to  take  place  ;  yet  if  the  process  had  consisted  in  Uie 
decomiposition  of  water  by  the  iron,  that  decomposition  onghtto 
go  on  as  long  as  any  water  continues  in  contact  with  the  ittiq  ; 
and  after  the  nitrous  gas  has  been  converted  into  protoxide  of 
BEOte,  the  bydrogEn,  as  it  does  not  decompose  the  protoxide'of 
azote,  ought  to  mix  with  it,  and  increase  its  volume.  But!  h«ve 
never  found  any  hydrogen  gas  mixed  with  the  protoxide  of  amte 
in  this  experiment ;  and  w&it  amiears  atiti  more  conctnsive,  if 
possible,  I  have  placed  iron  wire  m  contact  with  a  litlJe  waterin 
a  glus  vessel  over  mercury,  «nd  allowed  it  to  remain  besitie 
l;(Xk;;Ic 
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Another  j«r,  in  which  the  nitrous  gas  was  converted  into  pcofaxc- 
'  ide  of  azote  by  moiat  ireo,  yet  the  iron  wire  yielded  no.  air 
bubbles  diuiag  klie  whole  time  the  prooesa  lasted. 

'  II.  Phosphorous  Acid. 
Berzebaa  has  endeavoured  to  prove,  in  a  pi^er  which  he  pub- 
lished some  years  ago,  that  the  oxygen  in  phosphorous  acidds  to  . 
'ihat  in  phosphoric  acid  as  the  number  3  to  5.  The  coropositiwi 
of  the  tw6  acids,  according  to  his  view  of  the  subject,  is  it& 
follows : 

Phosphorous  acid  composed  of.  , .  2  phosphonis  +  1'5  oxygen 
Phosphoric  acid 2  +2-5 

so  that,  in  order  to  obtain  whole  numbers  for  oxygen,  we  mtet 
make  the  weight  of  an  atom  of  phosphorus  4,  and  consider 

'  phosphorous  acid  as  a  compound  of  one  atom  phosphorus  and 
three  atoms  oxygien,  and  phosj^oric  acid  as  a. compound  of  one 
atom  phosphorus  and  fire  atoms  oxygen. 

A  set  of  experiments  which  I  published  some  years  ago  seem 
to  me  to  .demoDStrate  the . constitution  of  these  two  acids  in  a 
satisfactory  manner.     Phosphuretted  hydrogen  gas  is   of  .tke 

'  <pecific  gravity  0*9022.    It  is  composed  by  weight  of 

PknidionK 12  or  1-&00 

Hydrogen 1       0-126 

Hierefore,  if  it  be. a  compound  of  an  atom  of  phosphorus  aQd.an 
atom  of  hydrogen,  on  atom  of  phosphorus  must  weigh  1*5.  This 
gas  for  complete  combustion  requires  either  its  own  volume  of 
■oxygen  gas,  or  1-j.  time  its  own  volume.  Now  this  gas  consists 
of  one  volume  of  hydrogen  gas  combined  with  one  v^ume  of  the 
vapour  of  phosphonis,  and  both  condensed  into  one  volume ; 
therefore  tbe  hydrogen  in  tliis  gas  will  require  half  a  volume  of 
oxygen  gas  to  convert U. into  water.;  so. that  the  phosphorus  in 
a  volume  of  phospburettedbydrogen  gas  incapable  of  combinii^ 
either  with  half  a  volume,  of  oxygen  gas,  or  with  a  whole  volume. 
In  'Uie  first  place,  phosphorous  acid  is  formed,  and  in  the  second 
]4ace  pbosiHionc  acid.  By  these  experiments  (which  were  made 
with  the  utmost  care)  it  is  demonstrated,  I  conceive,  that  phos- 

'-^oric  acid  contains  just  twice  as  much  oxygen  as  pboaphoroua 
acid  combined  with  the  aame  weight  of  phoxphorus.  These 
experiments  are  much  more dt^ciaiYethan those ofBerzelius, and 
tbey  have  the  advantage  of  being  much  more  easily  made.  AU 
that  is  necessary  is  to  procure  phosphuretted  hydrogen  gaa.in  a 

■«tate  of  purity. 

The  specific  gravity  of  phospboretted  hydrogen  gas  being 
0*9022,  and  hydrogen  gas  not  altering  its  hulk,  when  it  is  con- 
::*ert8dinto  phospfanrettra  hydrogen  gas,  it  is  obvions  that  if  we 
subtract  the  specific  gravity,  of  hydrogen  gas  from  that  ofphos- 
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phuretted  hydrogen  gas,  the  remainder  will  be  the  weight  of 
pfaospfaoruB  existing  in  a  volume  of  phoephuretted  hydrogen  gas. 

Specific  gravity  of  phosph.  hydrogen  0*9022 
Specific  gravity  of  hydrogen 0-0694 

Phosphorus =  0*8328 

Hiis  numher  0-8328  may  be  conBidered  as  the  speciBc  gravity 
of  a  volume  of  phosphorus  in  the  state  of  vapour.  We  have 
theo  phoBphorous  acid  composed  of 

1  vo1um<  vapour  of  phosphonis  . .  =  0*8328 
■^  volume  of  oxygen  gae =  0*5555 

But  8328  1  5555  ::  1-5  :  1  very  nearly.     Hence  it  follows,  th»t  if 
■n  atom  of  phosphonis  weighs  1*5,  phoBphorouB  acid  is  a  aoot- 
pouud  of  one  atom  phosphorus  +  one  atom  oxygen  ;  and  that 
the  weigut  of  an  integrant  particle  of  it  is  2*5, 
Phosphoric  acid  is  composed  of 

1  volume  vapour  of  phosphorus.  . .  =  0*8328 
1  volume  oxygen  g^ =  1*1111 

But  8328  :  Hill  ::  15  :  2  very  neariy.  Therefore  phosphori* 
acid  is  a  compound  of  one  atom  phosphorus  =:  1*5  and  two 
Atoms  oxygen  =  2 ;  and  the  weight  of  an  integrant  particle  of 
it  is  3*5. 

There  exists  but  little  difference  of  opinion  between  Beizeliu* 
«nd  myself  respecting  the  composition  of  phosphoric  acid.  The- 
numbers  resnltmg  from  my  experiments  are. 

Phosphorus 100 

Oxygen 133^ 

While  the  numbers  of  Berzelius  are, 

Phosphorus 100*00 

Oxygen 128*17 

Now  my  numbers  are  corroborated  by  the  direct  experiments 
of  Sir  Humphry  Davy,  who  found  that  100  phosphorus,  when 
bumedin  a  high  temperature,  absorbed  135  of  oxygen.  The 
mean  of  the  experiments  of  Beraeliua  and  Davy  gives  us  the 
foDowiug  numbers  for  the  constituents  of  phosphoric  acid : 

Phosphorus 100*00 

Oxygen 131*58 

These  facts  seem  to  me  to  lead  as  without  any  hesitation  to 
admit  phosphoric  acid  to  be  a  compound  of  1  atom  phosphorus 
B  1*5  +  2  atoms  oxygen  =  2. 

It  is  with  respect  to  the  compositioD  of  phosphorous  acid  that 
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the  principal  difierence  of  opinion  exists,     I  consider  it  as  coto- 
posed  of 

Phosphorus 100 

Oxygen 66j. 

Berzelius,  as  composed  of 

Phosphorus 100-00 

Oxygen 7494 

Berzelius  ascertained  the  composition  of  phosphorous  acid  in 
the  following  manner:  He  dissolved 2*211  parts  of  protochloride 
of  phosphorus  in  water.  Now  it  is  known  that  when  this  com- 
pound comes  in  contact  with  water,  its  two  constituents  are 
converted  respectively  into  muriatic  acid  and  phosphorous  acid 
at  the  expense  of  a  portion  of  the  water,  the  chlorine  uniting 
with  the  hydrogen  of  that  liquid  ;  while  the  phoanhorus  unites 
with  its  oxygen.  He  threw  down  the  muriatic  acia  by  means  of 
nitrate  of  silver.  The  fused  chloride  of  silver  weighed  6-916. 
Kow  the  chlorine  in  this  portion  of  chloride  of  silver  amounts  to 
1-705.  This  weight  of  chlorine  to  become  muriatic  acid  must 
comhine  with  0-0474  hydrogen.  This  hydrogen  it  acquired  by 
the  decomposition  of  water,  and  this  hydrogen  must  have  been 
in  combination  with  eight  times  its  weight  of  oxygen,  or  0-3792, 
which  must  be  the  quantity  of  oxygen  that  combined  with  the 
phosphorus  in  2-211  parts  of  protochloride  of  phosphorus.  But 
the  phosphorus  in  the  chloride  was  221 1  —  1-705  =  0-508 ;  so 
that,  according  to  this  experiment,  phosphorous  acid  is  com- 
posed of 

Phosphorus 5060  or  100-00 

Oxygen 379-2        7494 

But  the  consequences  deduced  from  this  experiment  depend 
upon  assumptions  which  have  not  yet  been  demonstrated.  If 
the  protochloride  of  phosphorus,  have  the  property  of  absorbing 
more  chlorine  than  an  atom,  which  seems  to  be  the  case,  if  the 
analysis  of  it  by  Davy  be  nearly  accurate,  then  the  whole  conclu- 
sions deduced  by  Berzehus  from  the  experiment,  as  far  as  the 
cotistitutioQ  of  pnosphorous  acid  goes,  fait  to  the  ground.  Hovr 
Davy  found  protochloride  of  phosphorxis  a  compound  of 

Phosphorus 2-98  or  1-500 

Chlorine 10-62      5-345 

Here  the  proportion  of  chlorine  is  almost  one-fifUi  greater  than 
an  atom. 

But  let  us  consider  protochloride  of  phosphorus  as  a  compound 
«fone  atom  chlorine  and  one  atom  phosphorus.  Its  constituent* 
must  thenbe i 


Chlorine 4-5 

Phosphorus 1-5 
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When  it  comes  in  contact  with  an  integrant  particle  of  water, 
^ke-hydrc^n  of  the  water  combines  with  the  chlorine,  and  the 
oxygen  with  the  phosphoruG,  constitutiiig  muriatic  acid  and 
phosphorous  acid.     Now  water  is  composed  of  ', 

Oxygen 1-000 

Hydrogen 0-125 

When  an  integrant  particle  of  protochloride  of  phosphoros 
comes  in  contact  with  an  inteeraut  particle  of  water,  a  double 
dceonposition  talus  place,  and  there  are  fbrmed 

1.  An  integrant  particle  of  muriatic  acid  eompoaed  of 

Chlorine.' 4-500 

Hydrogen 0-  12o 

3.-  Aa  integrant  paiticU  of  pbospborom  acid  composed  of 

Oxygen 1-0 

t*hosphoru3 IS 

.  'Thus  it  is  not  possible  that  phosphorous  acid  can  be  a  com- 
poand  of  any  thing  else  than 

1  atom  phosphoras s=  1-5  or  100 

I  atom  oxygen =  1  '0       66)- 

even  from  the  very  experiment  upon  which  BerzeUus  has  founded 
his  opinion. 

I  do  not  expect  that  the  preceding  train  of  reasoning  will  be 
viewed  as  satisfactory  by  Berzelius.  His  notions  respecting  the 
atomic  theory  are  so  difierent  fram  mine,  as  are  likewise  his 
opinions  respecting  the  composition  of  muriatic  acid,  that  we 
differ  entirely  in  the  original  data  from  which  we  respectively  set 
oitt ;  but  I  think  they  will  be  admitted  to  be  perfectly  satis&c^ 
tory  by  every  one  who  has  imbibed  accurate  notions  respecting 
the  atomic  tfleory,  and  who  is  acquainted  with  the  present  stats 
of  the  science. 

Professor  Berzelius  will,  I  hope,  for^e  me  for  expreseittg  n^ 
repet  at  the  unfortunate  opinions  which  he  has  adopted  respect- 
ing the  laws  to  which  chemical  combinatiofls  are  ssbjected. 
These  opinions  have  been  the  result  of  an  almost  infinite  number 
of  experiments,  conducted  with  the  most  minute  attention  to 
precision  ;  and  they  have  been  deduced  with  exquisite  address 
aa  the  final  results  of  these  experiments.  No  person  can  have 
«  grsttter  admiration  for  the  talents  and  industry  of  this  lUnstriooi- 
chemist  than  I  myself  have  ;  and  no  one  is  more  fully  sensiblerof 
tfas  nvmerous  obligations  under  which  chemistry  liea  to  his 
si^ptcity  and  unrivalled  analytical  skill;  y*t  I  nava  not  the 
smallest  doubt  that  the  fundamental  opinions  by  which  aft  his 
conclusions  are  regulated  are  inconsistent  with  the  true  chemical 
iaws  of  nature 
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III.  Meteorological  Table. 
at  Kiftf'auns  Castle,  N.  E 
the  Lewi  of  the  Sea  129  j 


Extracted  from  the  Register  kept 
rilain.     Lat.  66°  23'  30". .  Above 


8  o'clock. 

Emo^  10  o'clock]  Meu. 

Drpth 

N<».  oTitf,. 

IS19. 

Fair 
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IV.  An  Account  of  tke  Stale  of  the  Barometer,  Thermometer,  and 
Wind,  during  the  late  Hurrtcane,  at  the  hlandof'St.  Thomas'i, 
in  the  West  indies,  as  observed  on  Board  H.M.S.  Salisbmy. 
Communicated  by  Col.  Beaufoy,  e!k.S. 
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V.  Method  of  determining  the  Specific  Gravity  of  Gases. 

In  the  first  volume  of  the  Memoirs  of  the  Weraerian  Natural 
Tliatory  Society  of  Edinburgh,  the  members  of  that  Society  did 
me  the  hoaour  to  insert  a  paper  of  mine  on  olefiaat  and  carbu- 
retted  hydrogen  gases.  In  that  paper  I  have  given  an  account 
of  the  method  which  I  have  long  been  in  the  habit  of  following 
for  taking  the  specific  c;ravitf  oigases.  I  have  reason  to  believe 
that  this  method  has  heen  generally  followed  in  Great  Britain 
-ever  since  I  made  it  known.  But  if  we  are  to  judge  irom  the 
account  which  Biot  gives  of  the  mode  of  taking  the  specific 
gravity  of  gases  in  his  Trait6  de  Physique,  and  from  the  descrip- 
tion which  Berzelius  gives  of  his  own  experiments  to  determine 
the  specific  gravity  of  sulphurous  acid  gas,*  it  does  not  appear 
to  me  that  the  chemists  on  the  continent  are  aware  of  the  faci- 
lity with  which  the  specific  gravity  of  gases  may  be  taken. 

My  method  is  founded  on  a  well-known  fact  thatwhen  two  gases 
are  mixed  their  bulk  does  not  alter,  I  have  alarge  glass  flask  fitted 
with  a  stop-cock.  I  weigh  this  flask  as  accurately  as  possible ; 
then  exhaust  it,  and  weigh  it  again.  The  loss  of  weight  sus- 
tained is  ecjual  to  the  quantity  ot  common  air  drawn  out,  and  is 
less  or  more  according  to  the  size  of  the  flask  and  the  goodness 
of  the  exhaustion.  Let  it  be  =  a.  I  then  fill  the  flask  with  the 
gas  whose  specific' gravity  I  want,  taking  care  to  exhaust  the 

■  Scetbelartsiimbcrorike^wMlia/PMtvMvto,    ,-.    *        , 
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Btop-cocks  connected  with  the  apparatus  before  the  gas  is  let  in 
All  the  precautioQ  necessary  is  to  take  care  that  no  partiolM 
of  water  or  mercuty  (supposing  the  gas  to  be  standiog  over 
mercury)  insinuate  themselves  into  the  flask.  It  is  obvious  that 
the  volume  of  gas  which  will  enter  the  flask  will  be  precisely 
equal  to  the  volume  of  common  air  that  has  been  previously 
drawn  out  of  it  by  the  air-pump,  I  now  weigh  the  flask  thoa 
filled  with  the-gas  whose  specific  gravity  I  wish  to  know.  The 
increase  of  weight  of  the  flask  above  its  weight  when  exhausted 
gives  exactly  the  weight  of  the  gaa  introduced  into  the  flask. 
Let  this  weight  be  =  b. 

We  have  now  obtained  the  weight  b  of  a  certain  unknown 
volume  of  gas,  and  the  weight  a  of  exactly  the  same  volume  of 
common  air.     Now  I  say  that  the  specific  gravity  of  the  gas  is 

=  — .     Or  we  have  only  to  divide  the  weight  of  the  gas  b  by  the 

weight  of  the  air  a.  This  quotientis  the  true  specific  gravity  of 
the  gas  without  any  correction  whatever  being  requisite  either 
for  temperature,  or  for  the  height  of  the  barometer ;  because  all 
gaseous  bodies  undergo  the  same  change  of  volume  by  the  same 
application  of  heat  or  pressure.  Hence  the  specific  gravi^  of 
air  bears  the  same  ratio  to  that  of  the  gases  at  every  temperature, 
and  under  every  pressure. 

Had  Berzelius  employed  ■  this  method,  he  would  not  have 
required  three  days  to  obtain  a  very  imperfect  approximation  Uy 
the  specific  gravity  of  sulphurous  acid.  Whoever  vnll  take  the 
specific  gravity  of  this  gas  in  the  way  that  I  have  directed  abovo 
will  find  it  just  double  the  specific  gravity  of  oxygen  gas  ;  or 
2-2222. 

It  very  seldom  happens  that  the  gaa  whose  specific  gravity  is 
taken  is  perfectly  free  from  some  admixture  of  common  air.  In 
such  cases  it  is  always  necessary  to  determine  the  volume  of  air 
in  the  gas,  and  when  this  is  known,  the  specific  gravity  of  the 
pure  gas  may  be  deduced  from  that  of  the  mixture  by  a  very 
simple  calculation.  Let  x  =  specific  gravity  of  the  pure  gas, 
A  =  the  volume  of  air  in  the  mixture,  a  =  specific  gravity  of 
air ;  B  =  volume  of  pure  gas  present,  c  =  specific  gravity  of  tha 
mixed  gas,  then 

(A  +'  B)  e  -  A  ■ 
X=   g . 

VI.  Combinaliona  of  Prussic  Acid. 
My  facetious  correspondent,  who  subscribes  himself  "  Jack 
Addle,"  would  have  spared  his  animadversions  on  Count  Le 
Maistre's  paper,  if  he  had  recollected  that  mistaken  inferences 
in  science,  when  the  mistake  is  obvious,  and  has  been  pointed 
out  even  before  it  has  been  committed,  can  never  be  in  the  least 
injurious  to  the  progress  of  science  j  while  a  haughty  rejection 
01  the  first  attempts  at  experiment,  even  though  mese  attempts 
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8h<iuljd  not  be  very  snccesaful,  may  dbiop  tlie  ardour  of  some 
p^MOTi  to  whom  hereafter  the  science  may  he  uoder  obligatigns. 
Chfoiistry  was  nearly  losing  the  unrivalled  abilities  and  industcy  . 
ofSehe^  by  a  piece  of  carelessness,  for  I  will  not  call  it  baugh- 
tinesa,  of  Bergioan.  Scheelc,  a  young  man  whom  nobody 
knew,  sent  a  paper  to  Bei^man,  then  in  the  height  of  his  repu- 
tation, purporting  to  be  a  mode  of  obtaining  tartaric  acid  in  4. 
■tate  of.  purity  irom  tartar.  Bergman  threw  aside  the  paper 
without  Looking  at  it.  Scheele  of  course  was  provoked.  He 
withdrew  his  paper,  ami  seat  it  to  Retzius,  who  was  a  Professor 
at  Lund.  Had  Retzius  treated  the  paper  in  the  same  way  that 
'Ratf^eeua  did,  Scbeele's  name  nuglit  never  hare  been  beani  q£ 
Btit  fertunaWy  for  the  science  of  chemistry^  aud  for  the  reputi^  . 
ticB  of  Sweden,  Retzius  sent  the  paper  to  the  Stockholm 
Academy,  by  whom  it  was  published. 

That  Count-  Le  Maistre's  supposed  new  prussiates  are  meie  ■ 
mixtittes  of  pmisiate  of  iron  with  the  difEereot  eartlis,  &c.  which 
he.«nploys  canaot  escape  the  notice  of  any  one  who  is  acquainted 
with  the  action  of  acids  ou  yellow  prussiate  of  potash.  One 
hmbdred  grains  of  this  salt,  when  treated  with  sulphuric  add, 
deposit  3iJ  grains  of  pure  prussiate  of  iron.  Muriatic  acid  will 
probacy  occasion  the  same  deposit.  It  is  this  portion  of  pma- 
siate  of  iron  thus  evolved  that  occasions  the  blue  colour  la  aU 
tha  Count's^  experiments.  But  what  then  ?  Is  it  not  possible  that 
sosie  of  the  mixtures  which  be  points  out  may  be  useful  as  pig- 
monts  1  Or  may  not  his  views  lead  to  the  discovery  of  some 
useful  pigment  ?  These  were  my  motives  for  inserting  the  paper 
in  question  in  the  AnnaJs  of  Philosophy,  and  they  seem  to  ma  to 
be  perfectly  legitimate.  My  readers  would  judge  very  erroneously 
iftbey  were  to  conclude  that  I  adopter  admit  all  the  views  given 
in  the  different  papers  pubUshed  in  the  Ajinab  of  Philosophy. 
TIm  authors  aloue  are  responsible  for  the  opinions  which  they 
giTO.  If  a  paper  possesses  ingenuity,  plausibility,  or  novel^, 
andif  itmay  have  a  tendency  to  excite  others  to  usefid  researches, 
I  never  hesitate  to  insert  it,  though  it  should  be  contraty  to  aH 
mj  own  preconceived  opinions. — T. 

VII.  Geographical  Position  ofModena. 

In  the  year  1808  Baron  von  Zach  made  a  set  of  observations 
to  determine  the  latitude  and  longitude  of  the  Lower  Guirlandina, 
in  Modena.     He  obtained  the  foQowing  results  : 

LatkodeN 44°  38'  66-9" 

Lcmgitude  E.  from  Ferro. 28     34     59-2 

He  foiHul  the  poeilioa  oi  the.  Lower  AsioelU  as  follows : 

Utituds 44°  29'  46-1" 

Longitude ....*,.....  29      Q      ft-Sl. 

Gooi^lc 
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It  is  CBiious  that  the  pOBitioB  of  this  ci(y,  one  of  the  chief 

towns  in  Italy,  the  seat  of  a  sovereigD  pnnce,  of  an  Italian 

society,  of  several  celebrated  astronomere,  and  a  well-known 

astroaomical  instrument  maker,  waa  never  determined   till   a 

German  astronomer  took  the  trouble  to  determine  the  point  as 

late  a8the.yearl808.^CorreflpoiklenceABtronoiB^ue,i.p.403.) 

'■      VIII.  Cadmium. 

Dr.  Clarke,  Professor  of  Mineralogy  at  Caattrndge,  has  disco* 

vered  owimium  in  the  radiated  blende  of  Derbyshire.     This 

discovery  has  been  confirmed  by  several  chemists  in  London, 

who  have  detected  it  likewise  in  other  ores  of  zinc.    A  detailed 

account  of  Dr.  Clarite's  experiments  will  be  given  in  a  future 

nambsr. 

IX.  Oh  fattening  Pigs.     By  Mr.  J.  Murray. 

It  ia  stated  in  an  Ei^^  paper  that  a  pig  belonging  to  Mr. 
Hsher,  of  Scrooby  Inn,'  gained,  by  feeding  on  Indtan  com,  io 
the  course  of  six  weeks  and  three  dai/s,  the  enoqnous  weight  of 
J^'teen  stone. 

The  pigs  in  the  vicinity  of  Naples  are  so  fat  as  to  be  able  to 
move  only  with  difficulty ;  and.  I  was  curious  to  leam  in  what 
manner  tnis  desideratum  was  obtained.  I  was  mformed  that  the 
pigs  were  always  fed  in  the  first  instance  with  Indian  corn,  and 
then  generally  permitted  to  shift  for  themseives.  The  method 
adopted  by  the  NeapoUtans  to  ascertain  when  the  animal  is  ripe 
for  the  knife,  is  as  extraordinary  as  it  is  cruel.  .\n  iron  probe  is 
plunged  into  the  side  iif  the  animal,  and  when  the  point  touches 
the  muscular  fibre,  it  i*  indicated  by  the  expression  of  pain. 
The  above  fact  is  here  corroborated,  and  the  agriculturist  may 
advantageously  avail  himself  of  the  discovery. 

X.  Varnish  for  Wood.     By  Mr.  J.  Murray. 

In  vol.  xi.  pp.  119  and  371  of  the  Annals  of  Philosophy,  Mr. 
Gill  has  afforded  some  excellent  remarks  on  the  Frenco  varnish 
for  cabinet  work,  &c. 

The  cabinet  work  at  Rome  seemed  to  me  truly  beautifal.  I 
was  informed  by  the  workmen  that  in  order  to  produce  the 
effect,  olive  «il  was  first  uaed,  and  a  solution  of  gum  arabic  in 
IxHUng  alcohol  afterwards  appUed  to  the  sarlace. 
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Maptetical  and  Meteorolopcal  Observatioia. 
By  Col.  Beftufoy,  F.R.S/ 

Bashey  Heath,  near  Stanmore. 
l«liMe5l<>9T'M-E1"Nonb.    LonsiMde  Wat  in  lime  1' SO-W. 

Mngnetical  Obsermtioiu,  1820.  —  Variation  Wat. 
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Id  taking  the  mean,  the  morning  obaeiration  of  th*  8th 
and  the  noon  ol»ervation  of  the  Itith  are  omitted,  being  uno- 
aoally  great,  for  which  there  was  no  apparent  cause. 
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Meteorological  Observatiom. 
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REMARKS. 

Ftnl3rt»tk.—1.  Hoar  frwls  clondjr.  8.  Mnch  ttn  «n  Ihe  treeii  rainbowr 
lluir  I  miny.  S.  Fiir  i  CIitmmhiAu  i  unic  mow  Ihii  nwriiinf.  1,  How  froti  r 
tttgj.  b,  Vrrydenufog,  miinl  niihlheimofcenf  Ihe  cU;,  B.D.i  miich  rlne 
«ntliet««,«n»ho»rfroi[pennuieol.  fl.  Hoar  froit  nnd  fen,  i.ni.i  mlitycTM- 
-    —  ,..,-... ^^y,  11^  p.  „,    g,  pine 


Ingi  iligkl  tlaw,    7.  Clear  and  »«j 
clear  morning :  baromelet,  S06e   If 


cnld:  aliltleiu 


fl  Baromtler,  MBl  In.  at  dIdc,  b.  m. :  aone  tnow  in  (lie  forenoon  at  remp.  S6o. 
li.  Snow  latl  night  and  ibii  mnrnipg  to  about  an  ineh  depth.  18,  13.  Snotrj. 
Jit  ToHenham  the  mow  irai  oixened  to  fall  in  Trry  regular  itellar  crjitalt,  and 
^efealhrred  tribci  appeared  to  lafftigrFally  from  cold  and  hanger.  14.  A  briU 
liaot  aarora  ionalb  between  1 1  aod  12,  p.  m.  frum  N  W  to  N,  IJt.  The  lempna- 
4mre  it  tnn-rjie  wag,  by  the  ibennoraeler  at  Totlenham,  abonl  half  a  degree  below 
wro.  The  Ihermameler  al  the  labarsiory,  and  another  at  Bramiey,  wilhln  a  ihort 
diitBDce  indicated  arm  nt  the  mtDimDn.  The  obserrntion  «t  8°  relalea  to  tbe  trot. 
peraiiveatalae,  a.m.:  al  10,  it  wai  S«)  at  II,  S"!  at  18,  T"  j  at  half- pail  (wo, 
T  m  1S°  I  at  til,  81°  |  at  half'patt  leven,  !d<>.  During  Ihla  time  the  barometer 
Wl  I'wo-tenthi  of  an  inch  !  the  iky  WBi  oiercait.  18.  Very  flue  day.  Tempem- 
tnreatnlDe,*.m.l9»i  atn,S6-i  at  two,  p.  a.  HOj  ntHve.gl",  at  Biue.SSO. 
n.  Foggy  moraing;  gentle  ihaw,  followed  by  frcnt  at  ni^ht.  16,  Snow  fromhaie- 
paat  hat,  a.  m,  to  the  depth  of  abput  Iwu  inchei:  thaw  began  ah  oat  10,  a.ni, : 
«lrht  rainy  and  boiMeroBj.  19.  Snow  nearly  gone  thi)  morning:  th«  Titer  full  of 
floating  Ice  of  treat  lb  iciinn).  80.  Frnieagaia  abonl  four,  a.m.  Tbe  r1?er  mMh- 
awollen,  aad  an  inmeiue  quantity  of  drift  ice:  about  >lx,  p.m.  b^ana  beary  fall 
■of  mow,  carried  by  a  wind  from  E  and  S  E :  about  four  tucbea  In  depth  feU. 
«l.  Agentlethawi  wind  rone  down:  inowy,  p.  m.  and  tbarpfroMal  nighli  the 
liTerilill  blocked  ap  with  ke I  mow, p.m.  followed  byfroil.  88.  The  baroneler 
katrlKoO'M  in.  in  the  lait  84  hoant  rery  A ne  morning.  S3.  Hoar  frotti  Inaar 
kalo  and  corona  al  nichl.  85.  Very  ilormy  night.  86.  A  complete  overBowlaf. 
•Tlhe  river:  (he  market  form  one  continnnu  iheet  of  water.  8T.  Fine  nkoralngi 
-wetciening.    88—30.  Clondy.    91.  arraaumilai. 


RESULTS. 

WlBdii  N,l|  NE,S)  E,S)  «B,1)  8W,  II  |  V,  1 1  NV.Ii  Tar.S. 

Baroneleri  Mean  height 

ForihcHontb 2»«3  i^ 

For  the  lanar  period,  ending  ibcTlh ,„..  89'6I0 

For  14  day*,  ending  the  6th  (neon  north) S9'140 

ForlSdayi,  ending  tbe  IBlh  (moon  tontb) 30-06e 

TbermoMteri  Mean  krighl 

For  the  month 30-90* 

For  the  tsnar  period,  endingaiabere Sl-M 

For  art  dayi,  the  inn  In  Aqaariaf. I6-9I 

Bjfroneicri    Mean  fartbamomb S> 

Enipoiatlon 0*71  iocb. 


X«lmfW7,  Stf^frrd,  aicMdJltma,n,  IBM.  L.  HOWARSb 
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ANNALS 


PHILOSOPHY. 


APRIL,    1820. 


AmcLfe  I. 

Biographical  Accoma  of  M,  Werner,  late  Professor  ^Minera- 
logy at  Freibtrgj* 

Abraham  (K)TLEBAVEIlNERwaBbornottS«pt.Z6,17S9, 
at  Wehran  am  Quiess,  in  Upper  Lusatia.  Endowed  by  o&tuMf 
with  unuBuftl  quickoesB  of  nnderstandiftg,  and  with  the  power  of 
extsnsive  observatioo,  be  WM  also  gifted  with  a  happy  faculty  of 
arrangement,  a  hvtir  imagination,  and  a  retentive  memory.  In 
ocmfomn^  to  the  wish  of  nis  father,  who  had  become  the  fadtdt' 
of  a  Count  Solnmcben  Eisenhamlmer,  Werner  deroted  himself 
from  early  yoath  to  the  same  occupation.  Hfi  received  the 
rudiments  of  his  education  at  the  school  of  the  Orphan  HospitftI 
at  Bontzlan  in  Silesia,  and  was  afterwards  placed  at  the  Acatten^  ' 
of  Preibei^ ;  and  from  the  last  mentioned  place  be  weM  to  rtody* 
at  Ledpiig.  Here,  and  during  his  whole  life,  Werner  Mm^led 
to  ac((uire  scientific  information ;  and  while  he  gained  for  Him- 
self repstatioD  for  his  proficiency  in  general  literature  and  the 


languages,  he  continued  severe  in  judgmg  of  himself,  and  lenient 
aod  indulgent  towards  others,  mild,  a^ctionate,  and  generous ; 
he  was  a  true  patriot,  and  a  citizen  of  the  world  in  the  most 
honourable  sense  of  the  word. 

It  was  at  Leipzig,  in  the  year  1774,  that  Werner,  alreadymote 
distinguiBhed  for  his  study  of  natural  history  than  for  that  of  the 
law,  laid  the  firm  foundation  of  those  opiniona  relative  to  oiycb)- 

*  Tranilaled  from  "  A  Tribute  to  Ihe  Hemor;  of  VFtratr,  b;  Clutfln  GKur, 
RlttcrTon  Leonbard,"  read  before  lh«  Rojol  Academjr  of  Bcirace*  atllukli, 
Oct.  «5,  isn,  and  pnbliibed  in  fol.  »iii.  of  Scbwtetg«'i  J«wh^ 

Vo..xV.N»IV.  Q  „„,GoogIe 
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gnosy,  of  which  he  was  dia  contriver.  He  supplied,  instead  -of 
the  confiiaed  masB  of  which  this  specieB  of  Knowledge  had 
hitherto  constated,  those  compendious  deBcriptions,  delivered  in 
happily  chosen,  expressive,  scientific  language,  which  have 
accomplished  the  difficult  end  of  placing;  in  an  inteUigible  point 
of  view  the  principles  of  this  science.  The  new  memad,  &om 
the  comprehensive  nature  of  its  iHustrationfi,  soon  became  exten- 
sively known  and  adopted ;  and  in  1780,  Werner,  in  the  transla- 
tion of  the  system  of  Cronatedt,  which  he  then  published, 
explained,  in  a  connected  shape,  his  method  of  classification,  and 
his  opinions  in  general,  iUustrated,  and  improved,  since  their 
first  origin,  by  many  alterations  and  additions.  He  published  in 
1791  a  second  account  of  his  doctrines,  after  having  received 
considerable  additions  to  his  mineralogical  knowledge  from  his 
being  employed  in  drawing  a  catalogue  of  the  collection  of  mine- 
rals formed  by  Mr.  Pabst,  of  Chain. 

In  the  year  1776,  not  long  after  he  bad  commenced  his  career 
as  an  auuior,  Werner  obtained  a  permanent  situation  in  th» 
Academy  of  Freiberg,  the  earliest  cradle  of  mineralogical  science 
in  Oermany ;  and  destined  to  flourish  with  renewed  Ufe  ia  conse- 
quence of  his  labours.  He  was  appointed,  in  addition  to  a  pro- 
fessorship, superintendent  of  the  museum,  and  here  his  active 
temper  for  investigation  and  observation  obtained  a  wide  field, 
and  by  bis  unreatiained  and  enthusiastic  exertioiu,  in  spite  of 
j&nch  opposition,  he  raised  in  his  favour  a  strong  par^  feeling, 
and  general  admiration.  The  attempts  to  peisecute  Werner,* 
and  to  impede  the  introduction  of  his  docfacmes,  had  quite  th* 
contrary  efiect  to  what  their  authors  intended,  and  contributed 
essentially  to  hasten  the  result  so  favourable  and  so  brilliant  to 
him.  The  boundaries  of  the  saence  were  soon  enlai^d  by  the 
effects  of  bis  &vounte  labours ;  geognosy,  reduced  to  an  intdli- 
ffible  shape,  a  work  entirely  the  creation  of  Werner,  being  consi- 
dered henceforth  as  a  part  of  the  science.  His  theory  of  th« 
periods  in  the  formation  of  mountains,  his  researches  respecting 
tocka,  and  the  nature  of  their  aggregation  into  the  masses  of 
which  the  crust  of  the  earth, is  composed,  his  reflections  upon 
the  internal  structure  of  moimtains,  his  theory  respecting  veins, 
his  doctrine  of  the  formatioas,  and  of  the  origin  of  the  later 

■  ABamthMeautf  becUMcd  tlickb«wi*rVeIlhekn,  Hrinltiea,  •odatbeni 
lis.  Veltheiin'i  eiMjr,  wlib  muirki  op  the  old  atA  oeir  oamcocUliucaf  nlpcisU, 
Helnmodl.lTSS.BKork  deficient  tBai(nmen(  I  next  coaiei  Ike  altack  wMcb  Mr. 
Chenertz  kaxarded  afminM  hi*  preccptgr,  Ud  irbich  don  not  poxen  moeb  oierit, 
paUulied  la  lb*  AimUw  de  Cbinte,  1808,  Inn.  65,  p.  II,  US  et  MS.  Tbe 
Kp)7  to  dill  li  coQUIned  in  ■  letter  from  D'Aubuiiion  to  BprtbalJel,  Anulet 
deCbjiiiic,  iBOS,  tom.  89,  p.i55el8S8|  alw  inTbamiaa'i  abserritllani  Id  (Juhk 
to  U.  Cbcnevlx'i  mtlack  iipoB  Wenxr'E  ■inrralagiul  meltaod,  jfnndt  a/  f  Atfcf*- 
fkf,  Toi.  i.  p.  Ufi.  Billl  IcM  cADcliuiTe  are  the  olijccllitiu  of  the  deceu^  Btloer. 
CDlifled  "  Uobiaiieil  TboughU  TnpecllDf  Weroer'a  ImplDTCBelilt  in  Mlamlon." 
VlenDK,  IT90,  Cnmpsre  iheae  wfib  »bkt  Ksnten  haa  wtd  on  the  oppoiite  aide, 
mlllied  ",  Upon  Weraer't  ImpraTemenli  In  MlaeraloEV,  ocMtloMd  by  tit*  Abb*  , 
EMaer*!  Mbitwed  OpiBlon."    Bcrlls,  1T».  ,.  , 
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traps  and  Totoasoes,  will  convey  die  oame  of  Werner  to  the 
latest  poatsnty.  Geognosy,  as  he  foimed  it,  may  be  considered 
the  philosophy  of  mineralogy,  the  fairest,  and  most  perfect  half 
of  the  philosophy  of  unoi^aniBed  nature.  Every  qaeition  which 
IB  started  on  thia  subject,  all  objects  connected  with  the  struc- 
ture of  the  earth,  and  which  relate  to  the  masses  of  which  it  ia 
composed,  are  an  a^mrophate  exercise  for  an  enlightened  mind. 
Leibnitz,  Descartes,  Bacon,  Burnet,  Laplace,  and  all  iUiutrians 
men  of  ancient  end  modem  times,  have  respected  this  laborious 
species  of  research. 

Werner  laboured  more  by  his  lectures  than  by  bis  writings,  for 
he  considered  that  the  numoerieas  works  on  mineralogical  science, 
which  he  had  consulted,  had  misled  rather  than  instructed  him, 
their  authors  appearing  as  if  certain  that  the  utmost  extent  of 
what  w«B  known  on  this  subject  \i9s  too  iiHperfect  for  his  atten- 
tion .Science,  however,  has  cause  to  rejoice  that  among  the 
finished  utpers  of  Werner,  which  he  bequeathed  at  his  death  to 
the  Academy  of  Preit>eig,  many  w^-arranged  manuscripts  have 
been  found,  the  publication  of  which  line  legacy  remains 
anxiously  to  be  hoped  for. 

While  the  science  which  Werner  had  imposed  npon  himself  as 
a  law  continued  on  his  part,  his  doctrines,  so  br  as  th^y  were 
known,  were  grated  by  others;  and  (unchecked  by  the  circmn- 
Btance  of  Werner  continuing  by  frequent  changes  and  improve- 
ments to  separate  still  further  his  opmions  from  theira,)  we  have 
seen  ourselves  inundated  with  works  relative  to  his  theory,  the 
authors  of  which  did  not  follow  the  ideas  of  their  preceptor, 
however  numerous  and  enlarged  they  might  be,  bot  permitted 
themselves  to  indulge  in  speculations  of  their  own  with  the  most 
unrestrained  fireedom ;  so  that  along  with  what  is  useful  of  Wer- 
ner's, we  possess  much  of  what  ia  foreign  to  him ;  and  as  none 
ofthese  authors  have  foUowed  Werner's  doctrines  in  their  entire  and 
original  pnri^,  none  of  them  possess  great  value,  nor  bear  tha 
abst^te  marks  of  his  anthority ;  while,  on  the  contrary,  he  haa  * 
opposed  the  opinions  contained  in  many  of  them  by  string  and 
decided  arguments.  i 

In  England  and  Italy,  where,  previous  to  the  time  of  Werner, 
nuneralc^cal  researches  had  been  less  ardently  prosecuted  than 
in  Germany,  the  new  doctrines  very  soon  found  advocates. 
Kirwan  adopted  his  method,  as  well  as  many  other  proselytes 
from  the  established  system.  Hawkins,  Mttcnell,  and  Weaver, 
formed  part  of  the  new  school,  and  the  latter  published  a  meri- 
torious translation  of  hie  work  upon  the  external  characters  of 
minerals ;  and  lastly.  Prof.  Jameson,  of  Edinbw^h,  received 
his  education  at  Frieberg. 

On  the  side  of  Italy,  Napione  extended  the  doctrines  of  his 
master ;  and  in  Denmark,  the  labours  of  Wad  and  Eamark 
procnred  him  approbation  and  followers. 

Biochant  came  from  France  to  receivs  instntctions  fron^   . 
q2  ,,  ,,         eioOQic 
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Warotr,  toii  retamed  Vimdtd  with  knowledge  to  bin  coimtiyj 
aod  wbtle  he  attained  the  pnise  of  founding  a  new  school,  had 
■Mvly  received  the  puoi^inent  of  exile  from  his  native  land. 

After  Brochant,  other  advocates  of  the  schoot  of  Werner  uosa 
in  fVaaea  ;  but  their  services  to  the  cause  will  not  here  detain 
«a,  widi  the  ezceptifHi  of  d'Anbuisson,  who  was  tbe  first  who 
coammicated  to  the  public  ajust  account  of  several  of  Woner's 
dootiines. 

In  order  to  be  as  concise  as  possible  relative  to  the  pn^ress  of 
the  Wemerian  doctrines  in  otner  foreign  countries,  I  shall  ooJj 
lelate  that  in  Spain  wid  America  they  made  progress  in  cwnse-. 
duence  of  the  as8ertioas--ef  Ueiraen  and  Del  Rio ;  and  that  io 
Portugal,  the  disciples  of  this  school  were  headed  by  Andrada ; 
aad  the  system  extensively  published  and  adopted. 

Hitherto  in  speakaog  of  Werner,  we  have  only  noticed  hia 
btbonni  in  geognosy  fmd  oryctognosy,  the  sciences  in  which  hs 
waa  deatin^  to  render  himaelf  immortal,  and  have  spdten  of  his 
^Hni<»i8  on  these  aubjecta,  through  which,  and  his  researches 
luative  to  the  structure  of  HbB  sIoIm,  he  so  anxiously  endeavoured 
to  direct  the  attention  of  his  followers  to  the  diffident  bcanche* 
of  the  science  of  minenlogy. 

The  most  remariuble  incident,  however,  in  the  latar  yean  (4 
Werner  was  his  journey  to  Paris  in  1802,  oecaik»ed  byois  zeU 
in  the  cause  of  science,  and  the  wish  to  confer  with  the  natuia- 
yata  of  the  French  capital  most  devoted  to  hii  cause.  This 
aaodeat  and  fine  feeling,  learned  num,  althoudi  not  insenaiUe  to 
ths  value  of  external  honours,  found  himawf  on  this  oceaaioa 
•verwhetnsd  witii  multiplied  proofs  of  the  most  Aatterii^ 
diatmction,  inspired  by  the  disinterested  knowledge  of  his 
worth.* 

The  calHaet  which  Werner  left  behind  him,-t-  (the  residt  of  a 
Mfe  spent  in  the  laudable  punuita  attending  the  formation  of  thia 
ooUection,  and  the  saorificea  irtiich  had  attended  its  formation, 
'  afibrd  ccmvindng  proo6  of  his  eantest  exertioua  in  the  caose  of 
science),  has  a  double  value,  derived  in  the  first  instance  bom- 
the  great  merit  of  the  individual  who  made  the  coUecticm,  andin 
the  aecond,  from  the  scientific  knowledge  displayed  in  the 
arrangement  of  the  whole.    This  valucdvle  collection  is  now  in 

"  Wcnier  wai  frrelj  kdmlttcd  eway  wbrrv  at  P>ri(,  and  eoarlcd  wbeierer  kk 
mlnenloglcal  kaowlrdge  cnald  be  appreciated.  It  li  related  ihat  Id  Ibc  labora- 
toi7  of  rhe  Scbnol  of  tbe  Mine*,  when  DncoUli  wai  occupied  la  an  elaborate 
aMtyOi  at  HmMipecineM  af  Iroa  ore,  ba  excited  aitonlikaent  h;  dnenalpjliic 
IWrXaiidardsftd  chemical  caailllaKoabj  ■canorjexaninatlaaaf  (hclrexleraal 
chancten,  ia  tarpiitiiiB  carrMpoiKleace  with  (he  lalert  mtmljitt  of  Ibem  bj  th« 
chenM, 

f  The  collection  ii  divided  Into  lii  part*  |  Tit.  praHooi  itoaea,  aTj*U>ga»rj,  a 
(wllectiop  of  )h*«,  ana  of  petrefoctlon,  and  one  illnti«(l>e  of  the  extend  dtk- 
raelen  ofDiaerali.  Tbe  collection  of  preeloni  itsaei  ii  ok  of  larsriilac  nla* 
aad  rarllj,  Wehaie  had  only  a  very  iDperftctaccoanlof  tbeMConecHoH,  tat 
It  U  Io  be  hoped  that  we  (hall  M«a  be  pat  iApoMcntM  of  M  sapletaaripdM  aT 
•hna  by  M«e  earecteaced  iadlfUul. 
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.  the  poaseBflion  of  the  Academy  of  Freiberg,  ia  wbom  Wemtr 

left  it  in  the  moat  disintereBted  maaner.* 

Werner  belonged  to  most  of  the  learned  societies  botli  of  his 

own  and  of  foreign  countries.    Our  Royal  Academy  of  Sciences 

poasessed  him  as  a  member  since  the  year  1808.     A  aocie^ 

founded  in  Edinbni^h  assumed  his  name  as  an  hononraUe  dia- 
.tinction,t  and  not  long  before  his  death  be  was  constttuted 

president  of  a  society  founded  io  his  native  comitnr  for  the  . 

enconragement  of  that  science,  which  lay  mider  auch  obligationa 

to'Idm.]; 

Thus  lived  Werner,  and  thna  he  laboured  :  his  aacrifioes  an 

account  of  science  made  him  ranounce  the  happiness  of  beoom- 
-iOg  a  hosband,  and  a  father,  ahhough  from  faja  amiable  diaposi- 

tion.  Ids  (^eerfid  and  serene  tenrper,  be  seemed  j      ' 


fbnned  for  the  pare  enioyments  oi  domestic  Ufe.  SuTTOondtd 
by  a  numerous  cirde  of  tus  Aienda  and  scholars,  previous  to  tus 
'^iproadung  dissolntion,  he  fieely  commonicatoa  the  wMe  of 


his  knowledge ;  and  intimately  and  coofidentialhr  laid  open  his 
whole  mind.  Steadily  true  to  tbe  falfilment  of  his  diitiea,  he 
was  seen  at  the  extremitr  of  old  age  possessed  of  contiwed 
youthful  vigour,  fidl  of  tne  cleanat  viewa,  and  tbe  bri^^iteat 
conceptions. 

The  estimable  King  of  Saxony,  the  friend  and  patron  of  merit 
JD  whatever  sitnation  it  may  be  ioond,  distinguished  him  as  a  rare 
example  of  worth.^ 

Posterity  wUl  form  a  just  and  true  conception  of  his  high 
worth,  and  mankind  will  experience  a  great  loss  in  bis  deaui. 
Werner  did  not  exclusively  belong  to  Saxony ;  he  was  the  bene- 
factoo-  of  the  worid  at  large. 

lAst  of  Wemer'i  Writings. 

Werner  published  at  I^pzig  in  1774  An  Euay  on  the  Exter- 

•  ADonrofSO/MMdoIlsnirHBaderranEafrlawl  far  100,000  of  Uwn  fp«el- 
axai,  but  tbe  patriotic  proprtclor  Irfl  (bem  toi  40,000  doUan  lu  the  Acadenv  af 
Frellierg.  Of  Ihii  lom  lie  lunk  S0,000  dollan  ia  u  aDnull;  Tor  hinwlf,  aod  as 
•nl;  ilitcri  neltber  af  iIiod  Imd  anj  tamWji  and  the  rRnalader  of  the  noiKij 
mrived  ftmm  the  Andtniy  for  kii  ■!■€»!■,  he  lefl  (a  it  ax  tbe  dealb  of  lihnKir 
and  fail  aJMer.  He  alio  lefl  bi*  exqnliite  coliecilwi  of  book*  asd  medali  U  the 
Acwteniy  far  5000  dolian.    Tfait  copMlaed  6000  GneJi  ud  Roman  medati. 

t  IIk  WeneHaa  Nniirml  HMor;  Bodat;.  The  acai  at  Ihii  Bocieij  hai  eo- 
(TBTed  opoB  1(  ■  likeneM  af  Werner. 

t  Tbe  MinenlD(lcBl  Society  ctUbliihed  at  Drewleo  in  tbe  eoane  at  the  wlaler 
•f  1816  and  I81T,  The  King  of  Saioay  hai  ia  erery  way  glten  eacoBra^cenent 
and  proimian  <o  Ihh  Society ,  aad  bai  {[rasled  it  a  particular  aeai  and  diplnma. 

S  Weiner  received  a  panic  alar  p«aof  of  ifah  diulac^a  in  betDgdccoralrd  ittlh 
the  Gnad  Crow  ut  the  Rayal  Baioa  Order  of  Merit.  Hit  birth  hai  nf  late  ai» 
berD  celebratfd  ia  public)  and  we  aie  allowed  to  hope  that  Ibrongh  Iheexertioni 
nf  the  Pnusino  CbpvBlter  Grtaxd,  we  iball  pokieii.  In  a  well  execaled  bait  of 
Werner,  by  PokIi  of  BefliB,  a  Doaaaieal  of  bin  ia  a  durable  ihape.  Id  order  Io 
.form  a  caiculalioa  of  what  may  be  the  itrice  of  ibh  ban,  which  will  be  luld  tor 
liriiie  cnit,  the  Dumber  oF  tboie  who  wiita  to  be  poiieucd  of  a  cait  ii  antioaiijr 
Vaitedfor,  and  Ulabcped  that  the  admlrert  of  Wrnier  will  coniider  (Ui  iotitA. 
^lNwom«rt>M.    TbebaitwUlbecaitatlhefcaadeTy  •fGMwIs.inaileria. 
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nal  Chsrecten  of  Miaerals.  This  work  was  translated  into 
French,  and  published  at  Paris  in  1790,  by  the  translator  of  the 
Memoires  de  Chimie  de  Scheele  (Mlbe.  Picardet). 

In  1780,  he  published  at  Leipzig  a  Translation  of  Cronetedt's 
Essay  on  Minerelogy  from  the  Swedish,  with  T^otes,  and  an 
Account  of  the  External  Characters  of  Minerals. 

In  1791  and  1792,  he  pnbhshed  A  Full  and  Systematic  Cat&.  - 
Ic^ue  of  the  Calnnet  of  Air.  R.  E.  Pabst,  of  Onain,  which  he 
drew  upi  and  edited  in  two  yolnmes.  This  is,  to  appeanuice, 
the  description  of  the  cabinet  of  a  private  indiridual,  but  its 
eonteuts  prove  that  Werner  took  this  opportunity  to  describe 
bow  a  cdleGtion  ought  to  be  arranged  and  descnbed.  Pabst, 
of  Ohain,  was  an  amateur  naturalist,  who,  from  holding  an  offi- 
cial situation  under  the  Saxon  eovemment,  possessed  opportoni- 
ties  of  collecting  the  rarest  and  most  curious  mineral  specimens. 
After  his  death,  his  heirs,  in  1766,  wished  to  give  this  collection 
a  pennanent  yalae,  -and  proposed  that  Werner  should  tmdertake 
its  arraneement  and  description.  In  completing  this  work. 
Werner  roUowed>the  arrangement  in  use  in  describing  a  cabinet 
of  natural  history ;  and  as  he  spared  no  pains  in  giving  an  elabo- 
rate account  of  the  collection,  be  composed  a  work  c(Jculat«d  to 
be  of  .the  utmost  service  to  science,  lite  Journal  des  Mines, 
Tol.  ii.  chap.  91,  p.  73,  gives  a  copious  summary  of  this  work. 

At  Dresden,  1787,  he  pabUshed  A  short  Claasification  and 
Description  of  Mountains. 

At  FreibeK,  in  1791,  he  published  The  New  Theory  of  the 
Formation  ofVeins,  -mih  Remariu  on  the  Formation  of  Moun- 
tains, particularly  those  in  Hie  Neighbonrhood  of  I^ibcrg. 
TVanslated  into  French,  with  notes,  by  D'Aubnissoo.  Paris, 
1802. 

hi  the  Miner's  Joum^,  he  published  An  Esuay  on  the  Basaltic 
Formations  of  Scbeibeubemer  Hill,  together  wiui  the  controver- 
sial Correspondence  with  Mr.  Voight  on  this  Subject.  A  History 
of  the  Characters  and  a  Chemical  Inveftigation  of  Apa,tite, 
Vorkommendes  Basaltes  auf  Kupper,  vonugtich  hoher  berge. 
Kemarks  on  Evermain's  Descnption  of  a  Basaltic  Mountain, 
called  I^iag  Arthur's  Seat,  near  Edinbui^h ;  and  its  close  Resem- 
blance to  Scheibenberger  Hilt.  Notes  upon  a  Letter  of  Widen- 
man's, relative  to  some  Hungarian  Fossils.  Remarks  on  aLetter  of 
the  Chevalier  Napione  relative  to  the  Tubers  Iron  Mountain. 
Description  of  the  External  Character  of  Prennite,  with  eome 
Observations  upon  the  Name  which  it  has  received,  and  addi- 
tional Remarks  upon  the  System  of  naming  Objects  in  Natural 
History  from  Individuals.  Description  of  uie  External  Charac- 
ters of  Kyanite.  Description  of  the  External  Characters  of 
Olivin,  Chrysolite,  Beryl,  aud  Chrysoberyl,  with  some  additional 
Remarks  on  the  Gradations  of  the  Fint.  Remarks  on  the  Traps 
ofSweden,  with  some  Observations  on  the  Origin  and  Ap^ica^ 
tion  of  this  Term,  and  what  may  probably  be  itft  future  Fat^ 
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Mid  a  short  Attempt  to  detennine  the  precwe  Species  of  Moun- 
tains to  which  it  m&y  in  fiiture  be  apphed. 

In  Hoepfber's  Helvetic  Magazine  of  Natnral  History,  he  pub- 
lished An  Attempt  to  explain  the  Origin  of  V<4canoes  irom  the 
InBammation  of  large  Beds  of  Coal,  and  the  Connexion  of  this 
Circumstance  with  the  Formation  of  Bas^t. 

In  Von  Crell's  Chemical  Annals,  On  the  Bozzen-Wacken  of 
Joachimstal.     1789.    Bandl,  8, 131. 

In  the  Magazine  of  Medicine  and  Ndtuial  Historr,  A  Descrip- 
tion of  a  new  Ore  of  Silver  (Arsenical  Silver).  A  Letter  from 
Leslie  relative  to  a  singolar  Specimen  of  Crystalhzed  Gyjraitm 
found  ia  an  old  Fortification. 


Article  IX. 

Oiservaiimu  on  tkt   Barmnetcr,    Thermometer,   and  Rain,    at 
Manehetttr,  from  1794  *o  1818  tnc/wnw*    By  John  Dalton. 

I.  Of  the  Barometer. 

In  a  long  series  of  obEerrations  it  ia  scarcely  to  be  ex])ected 
that  the  same  instnunents  canbe  uaed  throughout.  Accidentk 
we  occurring  which  either  derange  or  destroy  them.  It  i« 
expedieDt.  tnenforei  to  notice  such  occurrences  ;  as  it  seldom 
h^ipens  tnat  instruments,  particularly  barometers,  are  replaced 
Of  renovated  in  like  circumstances  as  before ;  and  if  this  is  not 
the  case,  they  must  necessarily  mislead  in  comparison. 

During  the  first  period  of  five  years,  1  had  a  barometer  con> 
sisting  of  a  straight  tube  of  the  usual  length,  and  between  one  and 
two-tentfas  of  an  inch  internal  diameter ;  it  was  carefully  filled 
with  dry  mercury,  and  inverted  into  a  cylindrical  cup  containing 
mercury;  the  diameter  of  the  cup  was  such  as  to  reqiiira 
scarcdy  any  sensible  allowance  for  the.rise  and  fall  of  the  m»- 
cuiy  in  the  tube.  It  suffered  no  material  change,  as  mar  be 
inferred  indeed  from  the  annual  means,  till  near  the  end  of  tha 
period.  During  my  absence  in  August,  1798,  it  had  been 
in  onskilfiil  hands ;  a  part  of  the  mercury  had  been  lost  out  of 
the  cup,  end  probably  a  few  atoms  of  air  had  got  into  the  tube. 
Not  being  at  that  lime  particulariy  interested  in  meteorology,  I 
cootenteo  myself  with  noting  the  daily  observations  as  usiud, 
without  snmmmg  up  the  monthly  means,  or  making  any  compa- 
fative  observatioiu.  Hie  consequence  was,  that  some  years 
elapaed  before  I  was  struck  wi^'  the  depression  that  had  taken 
^ac«  in  the  mercury,  which,  npon  examinatioo,  appears  to  hava 

•  lead  Mbn  tte  Liuiar;  tocletj  at  MudMtter.ITaT.  ISaal  Pec.  11,  Itll. 
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been  about  two-t^aths  of  an  inch.  It  wu  not  till  afiar  aoo^fif 
period  of  five  years  that  I  detenaioed  to  renew  t^  buonaet«r. 
A  tube  was  taken  of  about  one-aeventh  of  vi  incb  internal 
dianteter,  having  a  Ivge  bulb  at  the  lower  ekbemity ;  this  waa 
^Ued  with  mercury  that  had  a  few  minutes  before  been  boiled  id 
order  to  expel  the  air  and  moisture  more  efi^ctuallv-  This  wv» 
found  to  stand  nearly  two-tenths  of  an  inch  higher  than  the 
previous  one,  and  a  tew  hundredths  hi^er  thqn  it  stood  at  otir 
^ally ;  owing  in  part  at  least  to  the  elevation  or  bright  of  the 
barometer,  above  the  level  of  the  sea,  being  10  or  12  feet  nuNrc 
jn  the  first  period  than  ii;  the  latter.  In  order  to  allow  for  tbe 
rise  and  fall  of  the  mercury  in  the  bulb,  the  scale  of  four  incbei 
was  made  only  3'98  inches,  and  subdivided  into  tenths  as  usual. 
The  observations  throughout  the  whole  series  were  taken  three 
times  each  day;  namely,  at  8  a.  m.  and  at  1  and  11  p.  m.  Tha 
new  or  last  mentioned  oaiometer  has  been  used  for  the  last  15 
years,  commencii^  with  Janu^,  1804  ;  and  it  may  be  right  to 
observe,  that  for  the  three  last  months  of  1798  it  was  used,  but 
the  reduction  was  opj^ed  to  the  monthly  meana,  in  ttrAer  tfy 
make  the  obeeirationB  of  the  whole  year  nnifonn.  As  the  adhe- 
sion of  the  mercury  to  the  tube  is  more  or  less  observable  in 
great  variations,  I  make  it  a  practice  to  give  one  or  two  gentle 
ivibiations  to  the  mercury  piior  to  any  observation,  which  I  think 
i»  more  accurate  than  wing  a  wider  tube  without  such  vibretiooa. 

The  elevatioq  of  my  ba^oineter  above  the  level  of  the  sea  W 
fwi^riy  ISO  feet ;  it  is  about  100  feet  above  the  level  of  the  Duka 
of  Bridgswater's  canal,  aod  that  >b  oeariy  80  feet  above  the  sea. 
This  elevation  is  rather  greater  than  would  be  deduced  from  the 
observations  of  the  barometer  for  tlie  last  period  of  16  years,  in 
vhich  the  annual  average  height  of  tha  instmment  is  about 
^-91.  On  the  auppoaition  that  the  average  height  of  the  baro- 
paeter  on  a  level  witk  the  sea  is  30  inches,  my  barometer  would 
be  inferred  to  be  about  dO  feet  above  the  sea ;  but  I  eoqceivt 
^e  real  average  height  of  the  barometer  on  a  level  with  the  aea 
has  never  been  accurately  dettfmined.  Possibly  th^e  may  be 
some  difference  in  the  specific  gravity  of  the  mercury  used  (m 
this  instrument. 

I>unDg  so  long  a  period  of  years,  there  must  have  OQcmrei) 
■ateiruptiooB  to  the  observations,  but  I  nev^  delegated  a^ 

fenott  to  supply  for  me ;  these  interruptions,  however,  aosro^ 
appened,  except  in  the  month  of  JiUy,  when  they  have  Iweo 
very  frequent  for  half  of  the  month.  These  blanks,  however,  hav* 
been  tilled  up  partly  from  the  obaervatiooft  of  Mr.  Thomas  HlM)<- 
^on,  of  this  town,  who  has  kept  a  met^orologicKl  journal  with 
pp%t  attentioB  for  several  ye^ra,  and  partly  trom  tJie  at>»^Ta> 
tioq»  q{  tb«  Koy^  Society  and  other  autb«it4Q  source^,  diw 
allowance  being  always  made  for  the  difference  in  the  absolute 
heights  of  the  two  baroo^tera. 
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Mean  Height  of  the  Barometer  at  Manchester. 


la  the  above  table,  the  means  for  each  year  are  placed  on  tin 
right,  and  the  means  for  each  month  of  the  year  at  the  bottom ; 
by  which  we  are  enabled  to  judge  whether  any  particular  seuoD 
or  month  of  the  year  ia  more  hable  thau  aaother,  to  have  tVD 
accumulation  or  deficiency  of  the  atmosphere,  It  is  evidently 
only  from  a  long  series  of  years  that  we  are  entitled  to  draw  mj 
conclusions  of  this  kind. 

From  an  inspection  of  the  above  table,  it  is.  obvious  thfkt  UiB 
bfrometer  appears  to  be  higher  in  the  summer  than  in  tba 
winter  months ;  but  this  must  arise  in  part  at,  least  from  the 
CKpansion  of  jnercury  by  beat ;  a  correction,  therefore,  is  neces*- 
■ary  on  that  account;  and  the  following  table  of  temperature  for 
each  month  in  the  year,  with  the  known  expansion  of  mercury, 
enables  ns  to  apply  the  proper  correction.  The  correction  beijig 
Hpplifld  accordmgly,  we  have  the  subjoined  corrected  height* 
for  each  month.  On  looking  ovsr  this  corrected  column,  w* 
still  perceive  the  mercury  higher  in  the  summer  months  than  in 
the  winter.  The  heights  for  March,  April,  May,  June,  July, 
Angvst,  and  September,  are  all  at  or  ^)ot«  the  'meoo ;  *ad  Juna 
in  particular  possesees  a  marked  superiority  of  one-tenth  of  an 
inch  above  the  mean.    The  heights  of  January,  February,  Oc^ 
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ber,  November,  and  December,  are  all  bdov  the  mean ,-  those 
fiu  Norember  and  December  are  nearly  one-tenth  of  an  inch 
below  the  mean. 

These  results  were  quit«  new  to  me.  On  looking  over  the 
observEtions  in  the  fourth  volmne  of  the  Memoirs,  however,  I 
found  that  similar  result*  had  been  obtained  by  Mr.  Hutchinson, 
from  an  average  of  25  years'  observations  at  Liverpool ;  namely, 
from  1768  to  1792  inclusive;  and  this  period  being  entirely  ante- 
rior to  the  one  above,  is  of  course  totally  independent  of  any 
fbrtuitouB  events  in  that  period.  Mr.  Hutchinson's  results, 
corrected  for  temperature,  will  stand  as  under ;  namely, 
Jan.  29-75  ;  Feb.  29-61 :  March,  29'82;  April,  29-79  ;  May, 
29-78;  June,  29-79;  July,  29-78;  Aug.  29-^7;  Sept.  29-67  f 
Oct  29-71;  Nov.  29-67;  Dec.  29-68;  Mean,  29-73. 

Here  the  months  March,  April,  May,  June,  July,  and  August, 
are  all  above  the  mean,  and  the  remaining  six  months  are  all 
below  it,-except  January. 

Wiahmg  to  have  further  corroboration  of  the  fact,  I  had 
recourse  to  the  register  kept  by  order  of  the  President  and 
Council  of  the  Royu  Society,  and  collected  the  whole  series  of 
observations  of  the  barometer  for  38  years.  I  found  the  results, 
corrected  for  temperature,  as  wider ;  namely, 
Jan.  29-87;  Feb.  29-86;  March,  29-93;  April,  29-85;  May, 
29-88;  June,  29-93;  July,  29-87;  Aug.  29-91 ;  Sept.  29-88; 
Oct.  29-84;  Nov.  29-82;  Dec.  29-84;  Mean,  29-87. 

Here  agmn  the  months  March,  May,  June,  July,  August,  and 
September,  are  all  at  or  above  the  mean ;  and  January,  February, 
April,  October,  November,  and  December,  are  all  aJt  or  below 
the  mean.* 

By  comparing  all  these  together,  it  would  seem  to  be  esta- 
blished as  a  fact,  that  from  March  to  September,  the  weight  of 
the  atmosphere  is  greater  than  from  September  to  March  in  this 
part  of  the  world.  This  canoot  be  ascribed  to  the  account  of 
rain ;  for  the  summer  period  contains  wet  months  as  well  as  diy ; 
and  in  the  London  averages,  the  month  of  April  is  in  the  low 
period,  though  the  driest  in  the  year.  It  cannot  he  ascribed  to 
temperature ;  for  the  month  of  November  is  warmer  than  March ; 
vet  this  last  is  in  the  high  period  by  all  the  tables,  and  the 
Rtfmer  in  the  low  period.  Nothing  appears  to  me  indicative  of 
the  periods  but  the  declination  of  tne  sun ;  it  seems  that  when 

■  I  eUDol  refrain  from  Ihr  reuMrk  thnl  •ooie  at  Ibe  uidiuI  (abin  of  the  Ro)«l 
Sociclr'l  metcnnlnicj,  eihibit  mrnrki  of  rilmnc  carrlniMM.  In  Ibc  UUb  ftar 
ISlfi,  I  foveifiimr  oni  at  ihc  twclTc  noalbljr  nMni  of  Ibe  baroneler  grculj  tno- 
Bcoiu;  iWBel;,  Jaonary,  April,  M>y,  and  Ortober.  The  nmnifaly  meant  for 
Aoput,  IS07.  u>d  Septeaber,  180§,  are  alio  grtattg  trrong.  Thete  erron  were 
dctecled  bjr  >  ooBparUon  wllb  ■;  mnlli  for  Ibe  nme  nranlbi)  ai  Ib«Bd  lb« 
Ktolb  at  baih  placn  ImcaMllMblc  actordlac  t»  the  fciown  la*i  of  baroMMr;. 
At  ibeakoTC  work,  iBDCtlonrd  b;  •ocbanUiority,  will  Dalnrall]'  be  Tegarded  at  a 
aatloMl  atandard  in  neicotoli^y.  It  k  [really  to  be  detired  Ibat  tbe  wbolc  of  IW 
uhle*  wcte  Rciied  aad  comvted. 
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the  flim  is  north  of  the  eqiutor,  the  weight  of  the  atmosphere 
iocFeases  in  these  parts,  and  again  diminishes  when  sonth  of  die 
ec^tor. 

The  means  by  which  the  effect  ia  produced,  I  conceive,  are 
these:  the  sun's  action  is  constantly  increasing  the  mass  of 
aqueoos  vapour  in  the  atmosphere  during  the  period  from  the 
vernal  to  the  autumnal  equinox;  that  is,  the  whole  mass  of 
vapour  existing  in  the  atmosphere  is  daily  increasing,  notwith- 
standing the  quantity  precipitated.  This  fact  is  verified  by  the 
constant  rise  of  the  vapour  point  till  the  month  of  September, 
after  which  it  commonly  decUnes  pretty  n^idly.  mw  it  is 
obvious  that  the  addition  of  steam  or  aqueous  vapour  to  tfas 
atmosphere  must  add  to  the  weight  of  the  atmosphere ;  and  thii 
is,  I  imagine,  the  cause  of  the  increase  of  its  weight  in  that 
season. 

I  am  aware  that  another  conclusion,  the  veiy  opposite  to  this, 
may  be  deduced  from  the  premises.  Aqueous  vapour,  it  may 
be  said,  is  specifically  lighter  than  diy  air ;  and,  on  that  account, 
the  greater  the  quantity  of  aqueous  vapour,  the  less  is  the 
weight  in  any  given  volume  of  air  of  given  elasticity.  But  it 
must  be  remembered  that  the  aqueous  vapour  at  the  most  con- 
stitutes but  -ji^th  part  of  the  atmosphere,  and  any  excess  of  ibis 
which  may  prevail  in  any  one  place,  cannot  be  supposed  power- 
fill  enoodi  to  move  the  rest  of  the  atmosphere  towards  any  otba 
place,  where  the  valour  ia  deficient.  Now  we  have  no  reason  to 
believe  that  much  intercourse  takes  place  between  the  atmo- 
spheres of  the  northern  and  southern  hemispheres.  The  great 
and  unceasing  currents  of  air  are  between  the  equator  and  the 
polar  regions ;  but  that  any  large  volumes  of  air  cross  the«quit- 
tor  from  one  hemisphere  to  the  other,  does  not  appear  from  any 
phenomena  we  are  acquainted  with.  And  if  the  air  does  nc^ 
cross  the  equator,  the  vapour  cannot,  being  so  intimately  blended 
with  the  air.  Thus,  although  there  may  be  a  constant  pressture 
or  tendency  of  the  atmosphere  in  the  northern  hemisphere  to 
invade  that  of  the  southern  during  our  summer,  and  vice  vend  in 
winter ;  yet  I  conceive  it  never  can  be  so  effectual  as  to  restore 
a  perfect  equilibrium  during  the  season,  but  vrill  leave  an  excess 
of  aqueous  vapour  in  our  hemisphere,  unbalanced  either  by  air 
or  vapour  of  the  opposite  hemispnere. 

II.  Of  the  Thermometer. 
My  thermometer  is  situated  out  of  a  window  on  the  second 
floor,  about  16  feet  above  the  ground,  and  about  six  inches  from 
the  wril ;  it  has  an  eastern  aspect,  and  open,  airy  situation,  is 
not  affected  by  the  sun,  except  in  a  summer's  morning,  and  it  is 
■  then  duly  shaded  to  prevent  the  sun's  inHuence.  The  observa- 
tions are  taken  three  times  a  day,  as  with  the  barometer,  at 
6  in  the  morning,  and  at  I  and  1 1  in  the  afternoon.  1  have 
some  reason  to  thinlc  the  observations  give  a  tae&n  temperature 
rather  below  than  above  the  true  mean.    TMe  temperature  of 
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in  this  place  is  nstully  betireeo  48°  uid  dO* ;  piobabhr, 
ua  annual  l£mperature  may  be  nearly  49°.  The  general 
annual  mean,  as  determined  by  my  thermometer,  is  betwees  47° 
«ik1  48°.  The  monthly  means  for  July  I  have  had  usaallv  to 
borrow  irom  Mr.  Hanson's  obeerrationa,  or  from  thoae  of  otnen 
at  some  distance,  aa  for  the  barometer. 

Mean  H^kt  qf  the  liermometer  at  MancAetter. 
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III.  O/H^n. 

In  the  5th  volume  of  the  Memoirs,  Part  II,  published  in  1802, 
I  KsTe  given  an  account  of  the  dfpth  of  rain  which  fell  in 
Manchester  during  the  eight  preceding  years,  with  the  average 
monthly  and  annual  means.  Having  now  a  further  series  of 
observations  for  17  successive  years,  it  may  be  proper  to  give  a 
detail  of  these  last,  and  to  incorporate  them  with  the  fonner  so 
MB  to  obtain  a  general  average  for  the  whole  period  of  26  yean. 

The  raio'Su^e  has  been  all  the  time  situate  in  a  garden  on 
<he  S.E.  sioe  of  Manchester ;  it  is  20  yards  distant  from  any 
house  or  elevated  object  that  can  influence  the  fall  of  the  rain. 
The  gauge  is  a  funnel  of  10  inches  diameter,  and  the  top  is 
surrounded  by  a  perpendicular  rim  of  three  inches  high  to  pre- 
vent any  toes'by  the  spray  ;  it  is  fixed  in  a  proper  &ame  with  a 
tKitUe  for  the  water,  and  it  iitands  above  two  feet  above  ground. 
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Now,  by  blending  these  17  years  with  the  8  years  before 
referred  to,  we  obtain  the  mean  monthly  averages  for  25  years, 
aa  under ;  namely, 

'       Indict. 

January 2'258 

Februsuy 2-307 

March 2-112 

April 1-916 


April. 
May.. 


June 2-206 

July 3-400 

August 3'307 

September 2-984  ■ 

October 3734 

Hovember .- 3-378 

December. 3-369 

Total 33-868 

I  think  there  ia  reason  to  beUeve  diat  if  we  had  the  average* 
for  a  century,  they  would  not  be  materially  difierent  from  these, 
either  in  regard  to  the  relative  monthly  quantities,  or  to  the 
annual  quanti^. 

It  may  be  proper,  however,  to  observe,  that  the  late  Mr. 
Geoi^  Walker,  of  Salford,  gives  an  account  of  the  rain  at 
JHancnester,  for  the  nine  years  immediately  preceding  the  above, 
period  of  25  years,  in  the  Memoirs,  vol.  iv.  p.  585.  His  obser- 
vations have  oeen  incorporated  wiUt  mine  so  as  to  extend  the 
period  from  a  quarter  to  a  third  of  a  centuiy ;  but  I  prefer  having 
Lis  results  separate,  for  the  following  reasons.  On  a  comparison 
of  our  results  for  eight  subsequent  years,  I  found  his  average 
exceeded  mine  by  about  four  inches  m  the  year.  (See  Memoirs, 
vol.  v.  p.  668.)  On  inspecting  his  gauge,  t  had  reason  to  think 
his  mode  of  measuring  the  rain  was  not  susceptible  of  sufficient 
accuracy,  and  suggested  the  same  to  him,  with  which  he  seemed 
to  acquiesce.  Besides  this,  the  year  1792  (one  of  the  eight)  was 
a  most  remarkable  one,  in  the  north  of  England  particuiarly. 
The  annual  depth  exceeded  the  average  amazmgly  ;  and  it  was 
occasioned  l^  an  excess  in  two  or  three  of  the  mouths  chiefly, 
llie  rain  at  Kendal  that  year  was  nearly  S5  inches ;  and  it  waa 
nearly  the  same  at  Keswick.  April  produced  10  inches,  Sep- 
temberll  inches,  and  December  12  inches.  Mr.  Walker's  rain 
in  Manchester  that  year  was  55|  inches,  which  is  far  above  the 
average ;  and  nearly  one  half  of  this  great  quantity  fell  in  three 
months ;  namely.  May,  September,  and  December.  The  year 
1789  was  also  unusuaUy  wet.  These  facts  influence  the  annual 
and  monthly  averages  ctf  Mr.  Walker  materially,  independently 
of  any  supposed  error  in  the  actual  measurement. 

1  Gooi^lc 
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Averagei  fif  Jtfr.  G.    Walker't    Aeeount   of  Rain   in   Salford 
iMaiuhateT)/rom  1786  to  1793  lachaive. 

Inch,  IiurpomUd  with  Mlob 

Jannaiy 2-47  2-310 

Febmary 2-75  2-568 

March 2-05  2-098 

April 2-30  2-010 

May. 3-61  2  896 

June 3-30  2-602 

July 4-62  3-697 

August 4-78  3-665 

September 4-21  3-281 

October 4-61  3-922 

NoTember 3-30  3-360 

December 6-28 3-832 

Total 43-08  38-140 

Whether  we  consider  the  aTerages  as  deduced  from  Hr, 
WaOcei'B  obeemtionB,  or  from  my  own,  or  from  the  two  united, 
the  coDclosion  is  equally  obrious ;  namely,  that  the  fiist  six 
months  of  the  year  must  be  considered  as  ib-^  months,  and  the 
last  six  months  of  the  year  as  wet  months ;  dso,  that  Apid  is 
the  driest  month  in  the  year,  and  that  the  siMb  after,  or  October* 
is  the  wettest,  or  that  in  which  the  most  rain  foils,  in  a  looc 
eontinued  series  of  years,  in  the  immediate  neighbooriiood  of 
Manchester. 

It  would  be  interestiDg  to  inquire  how  hx  these  conchiuons 
apply  to  Great  Britain  in  general,'  or  to  Europe  at  lai^e,  or  stiU 
more  generally  to  the  northern  temperate  zone. 

In.  the  4th  vol.  of  the  Society's  memoirs,  p.  576,  is  KiT^Q  ui 
abstract' or  sommaiy  of  Mr.  Hutchinson's  account  of  rain  at  - 
Lirerpool  for  18  successive  yews ;  namely,  from  1776  to  1792 
inclusive.  The  annual  average  is  34-4  inches.  Every  one  of 
^e  first  six  months  yielded  leas  rain  (on  the  average)  than  any 
one  of  the  last  six  months  of  the  year.  March  was  the  driest, 
and  October  the  wettest  month  in  the  year. 

In  the  same  volume,  p.  580,  there  are  given  the  results  of  16' 
years'  observations  of  the  rain  at  Dumfries,  by  Mr.  Copland, 
namely,  from  1777  to  1793.  The  annual  average  was  37  inches. 
Hie  driest  month  is  April,  and  next  to  it  March  ;  the  wettest  is 
September,  and  next  to  it  October;  and  each  of  the  first  aix 
months  of  the  year  is  drier  than  any  one  of  the  last  six. 

At  Chotsworth,  Derbyshire,  from  the  same  volume,  p.  586, 
«f  sra.  I  deduce  the  following  averages  for  16  years  (1777  to 
1792  inclusive),  as  per  table. 

Here  again  w«  see  that  March  is  'th«  driest,  October  tht 
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wettesf^  apdfill  the  former  eiz  montba  drier  tban  ftny  one  of -tire 
httM^.  ■■■'■.  ■  ■■  .   "^-  ' 

By  combining  the  10  years'  observations  of  Dr;  CampbeD,  of 
lADcaeter  (Memoirs,  iv.  p.  364  and  591),  we  obtain  similar 
results  nearly.  March  is  the  driest,  and  Aimist  the  wettest 
month  at  Lancaster.  But  10  V'eitts  is  t66  short  a  period  to 
obtain  true  mean's.  I  hate  the  raiA  at  TjUi&dater  for  a  auosequent 
period  of  10  years  (1802—1811),  fiinaiehftd  flle  by  toy  friend 
John  Ford,  Jun.  Esq.  df  Ellel;  \^htcfa  IHcewis^  gives  March  for 
tile  driest)  but  October  fbr  the  Wettest  daontb  of  the  year. 

in  the  Annales  de  Chimie  et  de  Physique' (Vol.  vlii.  1818), 
there  is  an  accouM  of  rain  at  Viviel*,  lit.  44°  20' ft.  Jong.  2<>'^, 
E.  of  Paris,  by  M,  Flaugerffes'.'  'The  WOflthly  meatiB  for  40 
years'  obaervations  (ftfiiW  177?  tOtStSj  irt  fitsited,  from  whicJi 
it  appears  that  Tehtiliry  is  the  'dridSt'  to'oilth'  in  the  year,  and 
October  the  wettest;  The  aouUalaWAge  is  34  inches  (French). 
The  yeaj  1§01  Was  the  Wetteat'iri  that  period,  yielding  48  inches 
(French},^aQd  }779  was  the  driest,  yielding  20  iw^es  7  lines. 
ViTiersj.  which  is  in  the  S,E.  of  France,  has,  however,  some 
eA^nttal  difiereiM^eli  &omGreat  Britftiniif  t^ardiforain.  There 
file  nvntfafl  of  July  and,  August  aze  aqwng  tb»  driett ;  tbe  Otiff 
VMnlbs'distjnguuh^d  for  ih^vy  rain  are  S^tfjntbert  Qstsbetf 
■ad  ^Novembert  whiIe;A^I  ana  lAay  yield  e^chmore  thab  (Im 
MOdtWy  average.    ; ,  .  .        ■    ,     . 

.  1  have  collected  the  Royal  Soctelf's  account  of  rain  atLeit* 
don  for  28  years,  ending  id  1806,  and  find  the  averages  to  stand 
iU  siider;  aJso  Uiose  ol  Lnke  Howard,  Esq.  fox  a  subM^nnl 
period  of  12  years,  ending  with  1818,  made  in  tbe  vicinity  of 
L(»idotl.    11w«e  united  are  as  pet  tai)le. 

:  .The  f^  of  raiu  at  Kendal  for  five  years  (1788— 179S>  w«» 
published  in  my  Meteorology ;  since  that  tinoe  the  aecomt  baa 
Men  continued  by  my  biomer  for  18  years,  with  whfcb  he'baa 
favwtMd  me ;  I  bay^  obtained  also  two  years  further  ftom  goeti 
ttijyirity,  mbluogiq'dii  25  years'  rain.  The  mcmthly  aventgia 
I  have,  deduced  as  per  table, 

I  deduced  the '  average  rain  at  Paris  from  obaervatiims 
piiblMh*d  ia  the  .JtMiTDaJ^fle  Physique  for  the  last  16  yean,  «a 
per  t^le. 

:  IVa-ven^e  ratn  at  Gla^w  for  1?.  years  (1801 — 181B)  was 
^Mtfccd  fioia  a  paper  in  m»  Amiois  of  PJuhsophjf,  voC  W' 
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Mian  Monthly  and  Annual  Quantities  of  Rain  at  various  Plaeetp 
being  the  AveragesJ'or  many  Years, 
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Observations  on  the  Theory  of  Rain. 

Every  one  must  have  noticed  an  obvious  connexion  between 
,  heat  and  the  vapour  in  the  atmosphere.  Heat  promotes  evapo- 
ration, and  cobtributes  to  retain  the  vapour  when  in  the  atmo- 
sphere,  and  c<dd  precipitates  or  condenses  the  vapour.  Bat 
these  &cts  do  not  explain  the  phenomenon  of  rain,  which  is  as 
freqaently  attended  with  an  increase  as  with  a  diminution  of  the 
temperature  of  the  atmosphere. 

Ine  late  Dr.  Hutton,  of  Edinburgh,  was,  I  conceive,  the  first 
person  who  pubUshed  a  correct  notion  of  the  cause  of  rata. 
(See  Edm.  TrauN-vol.  i.  and  ii.  and  Hutton's  Diseertationa,  See.) 
Without  deciding  whether  vapour  be  simply  expanded  by  hextf 
and  diffused  through  the  atmosphere,  or  chemically  combiued^ 
with  it,  he  maintained  from  the  phenomena  that  the  quantity  oT 
vapour  capable  of  entering  into  the  air  increases  in  a  greater 
ratio  than  the  temperature ;  and  hence  he  fairly  infers,  that 
whenever  two  volumes  of  air  of  different  temperatures  are  mixed 
toge^er,  each  being  previously  saturated  with  vapour,  a  preci- 
pitation of  a  portion  of  vapour  must  ensue,  in  consequence  of 
the  mean  temperature  not  being  able  to  sopport  the  mam  quaib- 
titvof  vapour. 

This  explanation  may  be  well  illustrated  by  contemplating  a 
cnrve,  convex  towards  its  axis,  in  which  case  the  ord.'ioatcs 
increase  in  a  greater  ratio  than  the  abscissn.  The  abscisaat 
represent  temperature,  and  the  ordinates  the  quantit}'  of  steam 
which  the  corres|K>ndicg  tea^eratures  are  capable  of  retainii^. 

Ib  1793  I  published  my  Meteorological  Ob^ervatioaa  and 
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Essays,  a  few  years  after  this  theory  of  rain  had  been  made 
known ;  as  far  as  I  was  then  acquainted  with  it  from  one  of  the 
Reviews,  it  appeared  the  most  plausible  of  any  I  bad  seen ;  but 
on  looiting  at  my  remarks,  it  is  evident  I  had  not  been  made 
acquainted  with  its  distinguishing  feature,  and  that  on  which  its 
excellence  depends ;  namely,  a  higher  solvent  power  (if  it  may  be 
so  called]  in  the  air,  than  what  is  proportionate  to  the  increase 
of  temperature  ;  and  that  the  precipitation  of  vapour  in  the  form 
of  clouds  and  rain  is  occasioned  notby  mere  cold,  but  a  mixture 
of  comparatively  warm  and  cold  air. 

At  the  time  of  my  publication  of  the  Essay  on  Rain,  8lc.  I  had 
a  strong  bias  to  the  opinion,  that  the  steam  or  vapour  in  the 
atmosphere  exists  in  a  state  of  combination  with  heat,  but  with- 
out any  chemical  union  with  the  elements  of  the  atmosphere  ; 
only  it  is  subject  to  be  wafted  along  mechanically  by  the  great 
body  of  the  atmosphere  in  its  ordinary  currents.  This  opinion 
was  founded  and  supported  on  the  authority  of  the  late  M.  Saus- 
sure  in  part ;  he  having  determined  by  direct  experiment  that  a 
cubic  foot  of  dry  air  ot  the  temperalura  of  66°  would  imbibe  12 
grains  of  water  for  its  saturation.  Now,  from  esperiments  on  the 
DoiUng  of  water  in  vacuo,  I  was  persuaded  that  this  quantity  of 
vapour  was  nearly  what  would  fill  a  cubic  foot  of  empty  space,  in 
the  temperature  of  66° ;  and,  by  analogy,  1  concluded  that  the 
quantity  of  steam  necessary  to  saturate  any  given  volume  of  ajr 
at  any  tem[>erature  was  the  same  that  would  be  requisite  to  fill 
an  equal  void  space  at  the  same  temperature.  This  reasoning 
was  of  course  hypothe^cal'at  that  time,  and  uuiSupported  by  any 
direct  experiment. 

In  1801  a  series  of  essays  of  mine  were  read  before  the 
Society,  and  subsequently  published  in  the  fifth  volume  of 
Memoirs ;  one  object  of  experimental  inquiry  was,  whether 
steam  of  any  kind  was  the  same  in  Quantity  in  air  and  in  u 
vacuum,  all  other  circumstances  being  ttie  same.  The  result  was 
decidedly  for  the  affirmative. 

Another  object  was  to  ascertain  the  true  force  of  steam  in  all 
atmospheric  temperatures.  This  was  clearly  proved  to  be  pro- 
^essively  increasing  with  the  tempeiature,  as  Dr.  Hutton  nad 
nghtly  conjectured.  Indeed  with  a  shght  modification  of  the 
therm ometrical  scale,  the  temperature  is  an  arilkmeticalmogreBi- 
sion,  and  the  farce  of  steam  a  geometrical  one.  Hence  the  curve 
showing  the  force  of  steam  is  what  mathematicians  coll  tha 
logarithmic,  one  remarkably  convex  to  its  axis. 

The  cause  of  rain,  therefore,  is  now,  I  consider,  no  longer  an 
object  of  doubt.  If  two  masses  of  air  of  unequal  temperaturea, 
by  the  ordinary  currents  of  the  winds,  are  intermixed,  whea 
saturated  with  vapour,  a  precipitation  ensues.  If  the  masses  are 
under  saturation,  then  less  precipitation  takes  place,  or  none  at 
all,  according  to  the  degree.  Also  the  warmer  the  air,  tha- 
greater  is  the  quantity  of  vapour  precipitated  in  .like  circum- 
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stances,  as  is  evident  to  any  one,  on  inspecting  the  logarithmic 
curve,  or  on  considering  that  the  increaients  of  a  geometrical 
progression,  are  in  proportion  to  the  terms.  Hence  the  reason 
'  why  rains  are  heavier  in  summer  than  winter,  and  in  warm  coun- 
tries than  in  cold. 

We  may  now  inquire  into  the  cause  why  less  rain  falls  in  the 
first  six  months  of  the  year  than  in  the  last  six  months.  The 
whole  quantity  of  water  in  the  atmosphere  in  Jauuarv  is  uiually- 
ahout  three  inches,  as  appears  from  the  dew  point,  which  is  then 
aboQt  32".  Now  the  force  of  vapoar  at  that  temperature  is  02 
<tf  an  inch  of  mercury,  which  is  equal  to  2*8  or  tnree  inches  of 
water.  The  dew  point  in  July  is  usually  about  58"  or  59°,  cor- 
responding to  05  of  an  inch  of  mercury,  which  is  equal  to  seven 
incnes  of  water ;  the  difierence  is  four  inches  of  water,  which 
the  atmosphere  then  contains  more  than  in  the  former  month. 
Hence,  supposing  the  usual  intermixture  uf  currents  of  air  in 
bo^  the  interveninof  periods  to  be  the  same,  the  rain  ought  to  be 
four  inches  less  in  toe  Former  period  of  the  year  than  the  average, 
and  four  inches  more  in  the  latter  period,  making  a  difference 
df  «ight  inches  between  the  two  -periods,  which  nearly  accords 
with  the  preceding  observations. 

In  the  preceding  estimations  of  tlie  whole  quanti^  of  water 
in  the  incumbent  atmosphere  of  any  place,  1  tal^e  for  granted 
that  an  atmosphere  of  steam  is  blended  with  the  general  atmo- 
sphere throughout,  in  the  same  vertical  column,  and  subject  to 
me  common  law  of  rarefaction  in  ascending.  This  is  a  view  of 
the  aqueous  atmosphere,  which  no  one  seems  to  have  enter- 
tained bnt  myself.  I  have  been  making  experimenU  almost 
annnaQy  on  the  subject  since  1802,  on  the  mountains  in  the 
north  of  England,  and  particularly  on  Helvellyn.  These  experi- 
ments have  been  matenaUy  facilitated  of  late  rears  by  masses  of 
snow,  which  have  been  found  near  the  summit,  in  the  month  of 
July ;  but  it  has  often  happened  that  the  cold  springs  of  water 
near  the  summit  have  been  adequate.  By  one  or  other  of  these, 
the  dew-point  of  the  air  may  be  found  at  any  required  elevation 
cm  the  mountain,  and  the  law  by  which  it  is  regulated  in  the 
ascent  may  be  investigated.  On  Bome  future  occasion,  1  intend 
to  draw  up  a  memoir  on  this  subject.  In  the  mean  time  I  may 
observe,  that  all  the  phenomena  concur  in  exhibiting  the-  same 
variation  of  density  in  tbe  aqueous  vapour  atmosphere  in  its  present 
mixed  state,  as  would  no  doubt  be  observed  in  an  atmosphere  of 
pore  steam  of  equal  density. 


byGoot^lc 


960  Dr.  Reade  t  Experimenisjor  [Apbil, 

Article  III. 

Bxperimenlafor  a  new  Theory  of  Vision,     By  Dr.  JoBeph  Reade. 
(To  Dr.  ThomflOD.) 

SIR,  Ork,  Dtc  I,  ISlt. 

KaUirrn  ISm.     Xro. 

Pkrhaps  no  Eubject  in  natural  philosophy  haa  more  engaged 
the  attention  of  the  learned,  nor  claimed  more  intereEt,  than  uat 
concerning  the  proper  seat  of  vision.  For  200  years  the  retinal 
theory  has  been  maintained,  and  its  difficulties,  if  not  absurdities, 
softened  down  by  the  learned  ingenuity  of  mathematicians  and 
metaphysiciiins,  well  aware  that  to  overturn  a  theory  so  univer- 
sally a<lopted,  and  stamped  with  the  saal  of  antiquity,  requires  a 
number  of  well  regulated  experimeota  and  legitimate  deductions, 
I  now  commit  my  endeavours  to  the  candour  of  the  iotelligeat 
reader. 

Experiment  1.— Having  often  remarked,  when  examining  the 
eyes  of  patients,  that  surrouuding  objects,  such  aa  a  lifted 
candle,  &c.  were  painted  on  the  transparent  cornea  in  a  beauti- 
fal  and  minute  manner,  as  on  the  face  of  a  convex  speculum, 
it  occurred  to  me  that  the  mind  might  receive  impressions  or 
ideas  from  those  erect  images  ;  and  I  was  the  more  desirous  of 
bringing  this  interesting  suggestion  to  the  test  of  experiment  in 
consequence  of  the  many  difficulties  attached  to  the  present 
system  of  vision.  I  now  pasted  two  narrow  strips  of  blacK  cloth 
ia  the  shape  of  the  letter  T,  and  about  three  inches  in  length,  on 
one  of  the  upper  panes  of  a  large  and  well  lighted  window.  I 
then  requested  a  gentleman  with  a  laige  pupil  Jind  good  sight  to 
aeat  himself  about  four  or  five  feet  from  the  letter,  and  to  nx  hia 
eyes  steadily  on  it.  Looking  ibto  his  pupil  I  perceived  the  letter 
T  to  be  minutely  yet  distinctly  painted  by  reflection.  I  then  took 
a  plano-convex  lens  in  my  right  hand,  such  as  school  hoys  use  for 
burning  glasses,  and  held  it  close  to  me  pupil.  On  again  lookii^ 
at  the  corneal  image  of  the  letter  T,  I  perceived  it  enlaiged,  oc 
magnified,  in  all  its  dimensions,  and  the  spectator  said  ne  also 
perceived  it  much  laiger  than  with  the  naked  eye.  On  removing 
the  lens  a  little  further  from  bis  eye,  I  perceived  the  letter  on  the 
pupil  not  only  magnified,  but  surrounded  with  colours,  and  th« 
spectator  saw  the  letter  large,  confused,  and  surrouni^ed  with 
colours.  So  iai  the  phenomena  of  vision  answered  exactly  to 
the  changes  of  this  corneal  image.  I  next  removed  the  leoa 
somewhat  further  from  the  eye ;  and  on  looking  into  it  perceived 
the  letter  T  to  be  inverted,  and  the  spectator  likewise  saw  H 
inverted.  He  now  took  the  lens  in  his  own  hand,  and  placing  it 
at  different  distances  before  his  eye,  I  was  eaabledj  byoteiuit  (tf 
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the  coroeal  image,  to  tell  him  what  he  flaw.  Haring  again 
requeBted  the  spectator  to  fix  his  eye  on  the  letter,  I  ^aced  a 
doable  concave  lens  before  the  pupil,  and  the  letter  waa 
immediately  diminished ;  he  now  said  he  saw  it  very  small.  Here 
I  shall  beg  leave  to  remark  that  theue  experinients  strike  at  the 
veiy  first  principles  as  laid  down  for  optical  instruments.  For 
we  find  by  two  simple  and  conclusive  experiments,  that  a  convex 
lens,  instead  of  converging  the  rays,  as  first  maintained  by 
Maurolycus  in  his  treatise  "  De  Lumine  et  Umbra,"  actually 
and  bona  fide  diverges  and  magnifies  the  image  in  all  its  dimen- 
sions ;  and,  on  the  other  hand,  that  a  concave  glass  converges 
or  diminishes  the  image.  The  object  of  this  paper  being  merely 
to  draw  the  attention  of  the  scientific  to  my  opinions  on  optics, 
and  particularly  on  vision,  1  shall  not  at  present  enter  more 
fully  into  the  theory  of  spectacles,  &c. 

Exptriment  2. — Having  placed  a  plano-convex  lens  at  such  a 
distance  before  the  spectator's  eye,  as  to  form  an  inverted  image 
of  the  letter  T  on  nis  pupil,  I  placed  a  double  concave  letu 
behind  to  represent  an  opera  glass,  or  gallilean  telescope.  The 
inverted  corneal  image  immediately  became  erect,  and  the  spec- 
tator said  he  also  saw  it  erect. 

Eiperintent  3. — The  above  experiments  were  made  at  about 
foarfeet  fromthe  window;  I  now  requested  the  spectator  to 
~  remove  his  chur  to  within  a  foot  of  the  object,  and  on  placing  a 
convex  lena  immediately  before  the  eye,  the  corneal  image  was 
considerably  magnified :  on  slowly  removing  the  lens  nearer  the 
letter,  and  further  from  the  eye,  the  black  corneal  image  began 
to  be  surrounded  with  colours,  but  did  not  become  inverted,  nor 
did  the  spectator  perceive  any  change  of  position:  when  close  to 
the  object,  the  cornea)  image  appeared  better  defined  and  more 
distinct.  I  now  placed  a  prism  before  his  eye,  and  desired  him 
to  look  through  the  lower  refracting  angle ;  as  he  was  unaccus- 
tomed to  the  application  of  this  instmment,  he  could  not  regulate 
it  so  as  to  perceive  the  coloured  image  of  the  letter  T.  1,  there- 
fore>  turned  the  prism  until  1  perceived  it  on  the  pupil,  and  then 
told  him  exactly  what  he  saw,  making  a  mirror  of  his  eye.  Let 
ns  now  inqnire  what  changes  the  intervention  of  apla  no-con  vex, 
or  a  concave  glass,  would  make  on  the  letter  T  brought  to  a 
focus  on  the  retina  by  means  of  the  crystalline  and  other  humours. 
Having  removed  the  fat  and  coats  from  the  back  part  of  an  ox'a 
eye,  as  performed  by  Kepler  and  Scheiner,  and  thus  laid  bare  the 
retina,  1  placed  a  lighted  c^dle  in  front.  Ad  inverted  image 
was  seen  as  if  floating  on  the  retina.  I  now  pUced  a  plano- 
convex lens  between  the  candle  and  the  cornea  at  such  a  dis- 
tance as  to  form  an  inverted  image  on  the  pupil.  The  retinal 
image  remained  inverted.  On  now  placing  a  double  concave 
l«is  at  a  little  distance  before  the  convex  one,  the  corneal  and 
inverted  image  became  erect,  while  the  retinal  inverted  image 
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■wvt  not  in  the  least  changed  as  to  poution.  Here  ia  a  direct 
ezpenmental  proof  that  even  if  an  inrerted  ioutge  were  painted 
(HI  the  retina,  that  inverted  image,  not  andergoing  any  change 
of  position  by  the  interrention  of  the  glasses,  could  not  be  t£e 
image  conveyed  to  the  mind.  To  Buppoae  for  one  moment  that 
an  inverted  image  on  the  retina  conld  produce  both  the  idea  of 
inversion  and  erection  would  be  adding  anoUier  iDconaiatency  to 
Kepler's  catalogue.  In  this  experiment  the  changes  of  the 
corneal  image  were  accompanied  by  simultaneous  changes  in 
the  mind ;  therefore,  that,  and  that  alone,  must  have  produced 
ibe  eensationa.  On  placing  a  glass  globe  about  two  inches  dia- 
meter, filled  with  water,  opposite  the  letter  T,  and  then  uiter- 
posing  aconvex  lens,  theposterior  invortedimage  we;b  obliterated ; 
the  raya  of  black  light  not  beir.g  sufficiently  strong,  the  same 
thing  took  place  with  a  concave  lens.  Dr.  Priestley,  who  wrote 
a  number  of  metaphysical  works,  gravely  informs  his  readera 
"  that  the  want  of  an  inverted  image  might  produce  the  sensa- 
tion of  an  erect  one."  With  the  highest  respect  for  the  Doctor's 
opinions,  we  might  just  as  readily  believe  that  the  want  of  a 
man's  dinner  would  get  him  a  auppet ! 

There  is  no  inverted  Image  ever  painted  on  the  Retiiia. — 
Having  removed  the  fat  and  coats  from  the  back  put  of  an 
oz*9  eye,  and  thus  bared  the  retina  in  imitation  of  Kepler's 
and  Scheiner's  experiments,  I  placed  a  lighted  t^andie  on  a  taUe 
in  front;  andonlookingthrou^  the  retina,  my  eyes  being  ]^ced 
beyond  the  principal  focus  of  the  sphere  (or  rather  two  se^ents 
of  one),  I  certainly  did  ])erceive  a  beaatiful  inverted  image  of  the 
candle,  as  if  floating  on  the  retina.  So  far  the  expenment 
seemed  to  accord  with  the  retinal  theory  of  vision ;  for  if  the 
rays  were  refracted  and  converged,  as  represented  by  optical 
writers,  by  means  of  the  cornea,  aqueons  humour,  ciyatalline 
lens,  and  vitreous  humour,  they  should  cross  neariy  in  the  centre 
of  the  eye,  and  flnally  paint  an  inverted  image  on  the  retiaa. 
However,  on  approactiing  my  eye  nearer  to  the  retina,  1  per- 
ceived the  inverted  image  to  become  large,  conAised,  and  when 
my  eye  was  very  cloae,  it  opened  into  two  curved  and  inverted 
imi^es,  which  receded  laterally  ;  and  at  a  yet  nearer  approach, 
formed  into  a  circle,  through  the  centre  of  which  I  perceived  a 
very  distinct  and  erect  image  of  the  candle,  evidendy  coating 
from  the  anterior  surface  of  the  eye,  and  perfectly  distinct  fkom 
the  inverted  one,  considerably  magnified  in  passing  through  the 
humonrs.  Kenler,  in  placing  his  eye  beyond  the  focus  of  die 
ox's  eye,  whicn  is  nothmg  more  than  a  simple  sphere,  saw  an 
inverted  image,  formedby  the  junction  of  the  two  images  painted 
on  his  own  cornea,  which  he  mistook  for  one  on  the  retina,  as  a 
peraon  looking  into  a  concave  mirror  thinks  that  he  sees  an 
inverted  image  in  the  glass.  Here  I  think  it  oeceaaaiy  to  give 
a  rough  sketch  of  the  passage  of  the  nmys  through  tbe  eye, 

DiqitlzscbyGOOqlC 


1820.]  a  new  Theory  of  Visioit.  263 
paiticulaily  aa  mjr  opinions  are  diametrically  opposite  to  thoae  of 
all  optical  writeia.  A  glass  ^obe  Med 
with  water,  and  aboat  two  inches  dia- 
meter, may  serve  those  unacquainted  . . ^.j-- 

with  morbid   dissectioDS.      a   b,   two    '' V;— '", 

tays  of  light  coming  from  the  upper  \^^irf^ 

and  lower  parts  of  the  candle,  impinge 
on  the  transparent  cornea  at  c,  and  paint  an  erect  image.  This 
image  again  transmits  rays,  diverging  as  they  pass  through  die , 
sphere  to  g,  where  the  spectator  sees  a  ma^ified  and  erect 
image.  The  image  at  the  cornea  c  also  sends  rays  forming 
inverted  images,  in  consequence  of  the  rays  crossing  at  d  and  e. 
These  images  take  the  curvature  of  the  globe,  and  uniting  into 
one  inverted  image,  form  what  has  been  denominated  the 
principal  refracted  focus  at/.  Now  it  is  evident  that  Kepler,  to 
have  made  his  experiments  correctly,  should  have  placed  hia  eye 
at  g,  and  not  at/.  Indeed  hie  eye  should  almost  touch  tne 
retina;  and  then,  as  I  have  already  said,  he  would  have  seen 
'  an  erect  magnified  image  of  the  candle,  and  not  an  inverted  one, 
flUTTOunded  by  what  optical  writers  denominate  a  circle  of  aber- 
ration. Itis  really  surprising  how  any  person  could  for  a  moment 
believe  that  this  circle  of  aberration  could  produce  vision. 
According  to  the  present  theoiy  of  vision,  long-sightedness  they 
•ay  is  produced  by  the  image  being  formed  beyond  the  retina, 
short-Bightedness  by  an  image  formed  before  the  retina  in  the 
TitTeous  oumour — both  physical  impossibUtties.  The  rays  of  light 
are  supposed  to  be  converged  in  the  body  of  the  eve.  I  would 
beg  leave  to  put  the  ft^owing  question :  Would  the  crystalline 
lens  when  imbedded  in  the  vitreoos  humour  act  in  the  same  man- 
ner as  it  would  in  air?  Certainly  not,  as  the  foUowin?  easy 
experiment  may  show.  Take  a  large  basin  of  water,  hold  a 
powerful  glass  lens  in  such  a  position  over  the  water  aa  to  form 
an  inverted  tmase  on  the  aide  of  the  basin  and  under  the  water, 
then  immeree  the  entire  lens,  and  at  no  distance  can  a  focus  be 
ever  formed,  the  circular  shadow  with  its  black  circumference  is. 
perceived,  but  nothing  else.  Now  surely  the  refractive  power 
of  glass,  in  proportion  to  that  of  water,  is  much  greater  than  that- 
of  the  crystalune  lens  in  proportion  to  that  of  the  vitreou» 
humour.  Mr.  Harna,  in  hia  Optica,  p.  95,  says,  "  It  is  veiy 
di£Scult,  I  think,  to  determine  accurately  the  measures  of  thesec 
refractions ;  but,  from  such  experiments  as  could  be  made,  it 
has  been  found  that  the  refractive  powers  of  the  aqueous  and 
vitreous  humours  are  each  of  tbem  much  the  same  with  that  of 
common  water,  and  that  of  the  crystalline  is  a  little  greater : 
that  is,  the  proportion  between  the  sines  of  incidence  and  refrac- 
tion out  of  air  into  the  cornea,  or  aqueous  humour,  is  as  4  to  3, 
oat  of  the  aqueous  humour  into  the  ciystaUine  as  13  to  12  ;  and 
out  of  the  crystalline  humour  into  the  vitreous  as  12  to  13." 
From  analogy  we  are  authorised  to  conclude,  that  the  crystaUins 
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leiurcaa  never  form  inverted  images  on  the  retina,  and  that  the 
leas  is  placed  in  the  centre  of  the  eye  to  magnify  or  diverge  the 
rayB,  and  not  to  invert;  the  object.  Moreover,  that  the  ciyst^* 
line  lens  does  not  produce  inverted  images  on  the  retina  is  bdowq 
liy  what  takes  place  when  removed  by  the  operation  of  depres- 
sion or  extraction.  For  if  the  lens  were  so  essentially  necessaiy 
to  vision,  its  removal  must  cause  blindness.  In  answer  it  baa 
been  s:>id,  that  after  the  operation,  the  patient  is  obliged  to  use 
convex  glasses,  or  spectacles,  to  supply  the  place  of  the  lens. 
Prom  many  years'  practice  in  these  complaints,  !  am  enabled  to 
say,  that  tnis  is  by  no  means  the  case.  In  young  patients,  the 
use  of  convex  glasses,  although  at  first  of  assistance,  is  ultimately 
unnecessary,  if  not  injurious,  for  as  the  eye  gains  strength,  they  are 
enabled  lo  see  all  objects  at  a  limited  distance  fully  as  well  as 
^ose  labouring  under  short-sightedness.  Some  time  since  I 
removed  a  congenital  cataract  from  the  right  eye  of  Mary  Skil- 
lington,  aged  19.  After  the  openttion  she  never  wore  a  glasa, 
and  can  now  see  to  thread  a  needle  ;  she  also  sees  perfectly 
well  at  different  distances  to  the  extent  of  200  feet  and  upwards. 
Miss  Jenkins,  of  Bantry,  writes  and  reads  perfectly  well,  and 
attends  to  the  business  of  her  shop  without  the  use  of  spectacles. 
This  Lady  came  to  Cork  to  consult  a  London  quack,  who  pro- 
fessed to  cure  all  diseases  of  the  eye  that  were  curable :  lucidly 
for  this  patient  she  did  not  come  under  the  denomination.  Indeed 
after  the  operation  in  young  subjects,  I  never  recommend  the 
use  ofa  convex  glass.  In  those  patients  wanting  the  crystalline 
JeoB,  the  rays  cannot  come  to  a  focus  on  the  retina ;  yet  had 
Kepler  and  Schciner  removed  the  lens  from  the  ox's  eye,  as  I 
have  repeatedly  done,  they  would  have  found  that  it  made  not 
the  sligntest  diSerence  in  the  inverted  image,  which  they  con- 
ceived to  float  on  the  retina.  Neither  could  the  crystalline  jump 
backwards  and  forwards  to  accommodate  the  eye  to  the  ohject 
at  different  distances.  Indeed  I  cannot  conceive  the  cause  of 
this  jumping  of  the  lens.  If  tlie  distance  of  the  object  be  ascer- 
tained, and  consequently  the  object  seen  before  the  lens,  with 
.its  thousands  and  tens  of  thousands  of  muscles,  begins  to  jump^ 
what  occasion  is  there  for  that  movement?  But  ifthe  jump  take 
place  before  the  object  be  seen,  then  the  extent  of  thejump  can- 
not be  ascertained.  Look  befbre  you  leap  should  be  a  mastm 
with  all  metaphysical  jumpers.  The  fact  is,  that  the  eye  princi- 
pally judges  of  different  distances  by  comparing  the  visible  size 
ot  the  corneal  image  with  the  educated  sense  of  the  tangible 
object,  intervening  objects,  strength  of  colouring,  8tc.  On  view- 
ing a  paintins,  the  objects  are  all  equidistant  on  the  canvass ; 
'  «t  we  conceive  them  to  be  at  relative  distances.  The  Supreme 
Being,  with  an  invisible  hand,  paints  the  images  of  external 
objects  on  the  corneal  canvass,  and  the  mind  conceives  them  to 
Li«  at  relative  distances  on  the  same  principle.  The  following 
eiisy  eKperimentg  ro&y  also  show  that  me  rays  diverge  in  pasBinj; 
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t&rough  a  Bphere,  or  convex  glass.  Take  a  cyUadiical  tnmUer^ 
fiU  it  with  clear  water,  and  hold  itin  the  lefl  hand  opposite  awindow. 
Hold  a  black  alate  pencil,  or  any  other  slender  Dody,  about  three 
IBcheii  in  length  benind  this  glass  vessel ;  when  close,  one  magoi- 
fied  image  is  seen,  but  on  gently  withdrawing  the  pencil  to  a 
greater  distance,  this  image  becomes  more  magnified,  and  at  a 
certain  distance,  two  images,  fuUy  as  well  denned,  are  seen  at 
'«ach  side  of  the  tumbler ;  on  continuing  to  withdraw  the  pencil 
two  everted  images  are  seen  to  glide  with  a  considerable 
degree  of  curvature  towards  the  posterior  surface  of  the  tumbler 
and  at  last  coalesce  into  one  Image,  which  obliterates  the 
anterior  one,  or  that  formed  at  the  anterior  surface.  This  corro- 
borates the  inferences  drawn  from  the  former  experiment.  When 
the  object  is  near  the  posterior  surface  of  the- tumbler,  the  eye 
receives  die  rays  considerably  diverged  or  magnified  ;  when  the 
object  IB  at  some  distance  from  the  posterior  surface,  the  eye 
receives  the  rays  from  the  coalesced  image  formed  from  the  two 
lateral  images.  From  this  experiment  there  can  be  no  doubt 
whatsoever  that  the  eye  receives  rays  from  two  distinct  and 
separate  images ;  and  also  that  the  mind  receives  impressions 
from  a  glass  globe  or  convex  lens  in  nearly  a  similar  manner. 
Should  a  doubt  yet  remain,  the  following  experiment  may  be 
made  ;  Place  a  red  wafer  under  one  of  the  planes  of  a  triangular 
g^ass  prism,  resting  on  a  sheet  of  white  paper;  we  immediately 
see  two  everted  images  of  the  wafer  formed  in  each  lateral  plane, 

as  thus  represented    ^tf'-  •    1^^  wafer  a  sends  rays  or  images 

to  b  and  r.  As  the  prism  has  plane  sides,  the  two  images  can 
never  come  to  a  focus  at  any  distance  ;  but  if  we  round  off  the 
angle,  they  immediately  unite,  and  form  an  oblong  image  of  the 
wafer,  as  thus  represented  /'^\- 

From  these  experiments,  and  many  otliers  hereafter  to  be 
related,  in  the  second  volume  of  the  Experimental  Outlines,  not 
a  doubt  remained  on  my  mind  that  reflected  erect,  and  not 
inverted  images,  gave  mental  impressions  of  a  visible  world. 
Surely  if  any  thing  can  increase  our  admiration  of  the  power  and 
visdom  of  a  Supreme  Being,  it  is  the  conviction  that  a  beautiful 
and  ever  varying  landscape  is  painted  in  miniature  on  the  trans- 
parent cornea.  When  we  consider  that  the  black  choroid  shines 
through  the  retina,  we  should  admit  that  it  is  very  unfit  to  be 
the  reflecting  mirror  of  the  mind.  To  bring  this  to  the  test  of 
experiment,  I  turned  out  the  aqueous,  vitreous,  and  crystalline 
humour  oftheeyeof  an  ox;  on  bringing  the  inverted  image  oftfae 
Mack  letter  T  pasted  on  the  window  to  float  on  the  retina,  by 
means  of  a  convex  lens,  I  found  that  it  was  perfectly  invisible ;  in 
some  placeH  confused ;  indiadnct  in  all.  Indeed  the  retina,  were 
it  free  from  this  and  many  other  objections,  and  also  free  from 
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the  la^;e  blood-Tessela  and  nerve  mnning  over  its  snrface,  from  its 
beingofa  grey  colour,  like  pounded  glasB  or  animal  jelly,  would  be 
Teiy  unfit,  and  could  never  fonn  an  image  of  a  grey  object  per- 
fectly similar  to  itself,  neither  could  objects  the  colour  of  the 
cborwd  coat  ever  be  seen.  We  might  as  well  think  of  writing 
with  black  ink  cm  a  sheet  of  black  paper,  as  attempt  the  forma- 
tion of  dark  images  on  a  dark  ground.  On  the  other  hand,  how 
admirably  fitted  both  for  reflection  and  transmigsion  is  the  cornea, 
both  sufficiently  transparent  and  sufficiently  opai^ue;  no  coloured 
substance  could  answer  the  purpose.  It  has  hitherto  been  the 
received  opinion,  that  the  two  optic  axes,  concurring  at  the 
object,  make  an  angle,  according  to  the  size  of  which  the  object 
appears  large  or  small ;  but  this  opinion,  whose  inconsistency 
lus  been  already  pointed  out  by  Bishop  Berkeley,  must  yield  to 
the  more  rational  theory,  that  the  mind  takes  the  apparent  mag- 
nitude and  distance  from  the  size  of  the  corneal  image,  and  not 
from  lines  and  angles  beyond  the  nervous  infiuence,  or  from 
iavisible  rays,  all  rays  being  invisible,  which  are  transparent  until 
intercepted  and  reflected.  "  In  vain  (says  Berkeley)  shall  all 
the  mathematicians  in  the  world  tell  me  that  I  perceive  certam 
lines  and  angles  which  introduce  into  my  mind  the  various  ideas 
of  distance,  so  long  as  I  myself  am  conscious  of  no  sncfa  thii^." 
indeed  we  might  as  well  believe  in  ghosts  and  hobgoblina  as 
beheve  that  we  could  see  an  object,  or  the  image  of  an  object 
beyond  the  nerves ;  that  is,  beyond  the  transparent  cornea.  Here 
is  the  rubicon,  tfae  utmost  limit  beyond  which  the  mind  can 
never  travel.  Surrounding  objects  are  brought  to  the  eye  by 
means  of  the  rays  of  light :  hence  the  nerves  convey  them  to  the 
seOBorium.  Indeed  the  idea  that  the  mind  coidd  travel  beyond 
the  cornea,  ride  on  the  whirlwind,  and,  like  a  fairy  mab,  measure 
invisible  angles  of  an  invisible  and  distant  image,  is  so  very 
inconsistent  that  we  cannot  but  express  surprise  at  its  adoption. 
If  a  man  were  gravely  to  say  that  ne  could  touch  the  moon,  he 
would  be  looked  on  as  mad ;  but  an  astronomer  says,  that  on 
looking  through  a  telescope  he  can  measure  the  invisible  imaea 
of  that  body  nearer  to  the  eye  than  the  moon,  and  beyond  the 
influence  of  the  nerves  ;  ana  the  astronomer  gets  credit  for  the 
assertion.  As  the  knowledge  of  distance  almost  entirely  arises 
from  experience,  founded  on  the  analogy  between  the  sense  of 
sight  aitd  touch,  the  former  at  a  very  eaxly  period  of  existence  is 
iuadeijuate  to  regulate  our  perceptions.  When  an  infuit  begins 
to  notice,  natural  education  commences,  external  objects  are  the 
lettera,andthenervesthein8tnictonofthe  mind.  The msufficieooy 
of  sight  is  evident  by  the  uixious  desire  to  feel  and  to  examine 
every  new  plaything.  The  image  of  the  rattle  is  delineated  on 
die  cornea,  and  the  child  bebeving  it  to  tonch  the  eye,  gra^  at 
it  although  fer  removed.  On  the  same  printaple  I  have  heard  a 
child  cry  bitterly  for  the  moon  to  play  with.  In  a  few'  sooaths, 
tite  tense  of  touch  has  partly  educated  the  eye  in  judging  ^a»- 
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taice  by  the  apparent  nugnitude  of  the  corneal  image.  A  man 
bom  blind  and  suddenly  restored  to  sight  would  suppose  evezy 
object  to  touch  his  eye.  All  that  is  accomplished  by  telescopes 
and  microscopas  (according  to  the  retinal  theory)  is  first  to  make 
•n  image  of  a  distant  ohiecL  by  means  of  a  lens,  and  then  to  ffire 
the  eye  some  assistance  for  viewing  that  image  as  near  as  possibfe; 
so  that  the  angle  which  it  shall  subtend  at  the  eye  may  be  very 
large,  compared  with  the  angle  which  the  object  itself  would  sub- 
tend in  the  same  situation  ;  this  is  done  by  means  of  an  eye-glass 
which  so  reft'acts  the  pencils  of  rays  that  they  may  afterwards 
be  brought  to  their  several  foci  by  the  natural  humours  of  the 
eye.  Now  it  is  evident  from  the  foregoing  experimeat£  that  this 
theory  is  perfectly  erroneous,  and  that  a  telescope,  as  shall  here- 
after De  more  folly  shown,  does  nothing  more  than  diverge  the 
ravs,  or  magnify  the  image  on  the  cornea.  In  the  gallilean 
tefeacope,  the  convex  lens  magnifies  the  erect  image  which  it 
f<ffms  on  the  concave  eye-glass,  the  use  of  which,  by  regulating 
the  sphere  of  concavity,  is  to  obviate  the  colours  produced  by 
^e  sphere  of  convexity.  Hence  an  achromatic  and  magnified 
corneal  image  is  formed.  I  shall  here  notice  a  difficulty  which 
Dr.  Barrow  and  all'  other  opticians  have  failed  to  clear  up,  parti- 
cularly noticed  by  the  Bishop  of  Cloyne.  "  Let  an  object  be 
placed  beyond  the  focus  of  a  convex  leas,  and  if  the  eye  be  cloie 
to  the  lens,  it  will  appear  confused,  but  very  near  to  its  tne 
place.  If  the  eye  ■  be  a  little  withdravm,  the  confusion  will 
increase,  and  the  object  will  seemtocome  nearer;  and  when  the 
eye  is  very  near  the  focus,  the  confusion  wilt  be  exceedingly 
great,  and  the  object  will  seem  to  be  close  to  the  eye.  But  in 
this  experiment  the  eye  receives  no  rays  but  those  that  are  con- 
Terging;  and  the  point  from  which  they  issue  is  so  far  from  being 
nearer  Uian  the  object,  that  it  is  beyond  it ;  notwithstanding 
which  tJie  object  is  conceived  to  be  much  nearer  than  it  ia, 
though  no  very  distinct  idea  can  be  formed  of  its  precise  dis« 
tance."  Here  Dr.  Barrow  supposed  that  when  his  eye  was  dose 
to  tfie  leas  it  received  none  but  converging  rays  ;  whereas,  on 
the  contrary,  they  were  diverging ;  and  as  he  withdrew  his  eye, 
the  more  the  erect  image  was  magnified,  when  magnified  beyond 
the  standard  of  distinct  vision  it  became  confused.  But  when 
the  eye  was  beyond  the  focus,  the  anterior  or  erect  image  was 
lost  to  the  eye,  and  the  two  lateral  and  inverted  images  coalesc- 
ing into  one,  formed  an  image  which  was  nearer  the  eye  fioatiBg 
as  if  on  the  posterior  surface  of  the  lens.  Dr.  Banow,  like  a 
tme  philosopher,  acknowledges  himself  unable  to  account  for 
tins  aj^arance,  finishing  his  lecture  with  this  observation: 
"  Vobis  itaqne  nodnm  bmc,  uUnam  feUciore  conatu,  resolvendum 
comnitto."  Whether  these  experiments  tend  to  untying  the 
knot,  I  leave  the  reader  to  determine,  and  shall  not  enter  on 
Berkeley's  or  Barrow's  theories  of  i^iparent  distance  m  thig 
paper. 
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"We  next  come  to  the  rectification  of  inverted  images  on  the 
retina.  This,  according  to  Scheiner  snd  Kepler,  is  the  business 
c^the  mind,  which,  when  it  perceives  an  impression  on  the  lower 
part  of  the  retina,  considers  it  as  mBdet)y  rays  proceeding  from 
the  higher  parts  of  the  object  tracing  the  rays  back  to  the  pupil 
where  they  cross  one  another.  But  this  hypothesis  (says  Ur. 
Priestley,  a  great  metaphysician)  will  hardly  be  deemed  satisfac- 
tory ;  and,  by  way  of  clearing  up  the  difficulty,  he  proceeds 
thus :  "  Upper  and  lower  are  only  relative  terms ;  and  as  M 
objects  are  painted  upon  the  retina  in  a  similar  manner  (all  the 
apper  parts  in  one  direction,  and  all  the  lower  parts  in  the  other), 
it  IB  by  custom  only,  founded  on  experience  and  the  associatioD 
of  ideas,  that  we  learn  to  distinguish  them  from  one  another,  so  as 
to  direct  our  eyes,  or  point  our  hands  upwards  or  downwards,  as 
we  have  occasion.  It  this  be  the  true  solution  (continues  the 
'  learned  Doctor)  it  will  follow  that  if  the  images  of  objects  had 
always  been  painted  in  a  different  manner,  that  is,  erect  aa  the 
objects  themselves  are,  we  should  have  acted  as  we  do  now 
without  being  sensible  of  the  difference,  a  different  association 
of  ideas  only  having  taken  place."  Now  all  this  laboured  expla- 
nation comes  to  nothing  more  or  less  than  that  we  are  taught  by 
experience.  However,  we  never  find  the  infant  or  the  bmte 
(incapable  of  these  refined  associations)  mistaking  the  top  for 
the  botttom,  or  the  right  for  the  left.  When  the  woria  was 
turned  upside  down  by  philosophers,  they  should  have  attributed 
the  circumstance  to  blind  instinct,  and  not  to  reason.  For  indeed 
reason  has  nothing  whatever  to  do  with  the  business.  In  the 
summer  of  1812,  1  performed  the  operation  for  cataract  onaveiy 
inteUigent  boy,  named  Edwanl  Carey,  aged  10  years;  he  was 
bom  witii  such  opaque  cataracts  as  merely  to  enable  him  to 
distinguish  light  from  darkness,  or  the  shadow  of  an  interposed 
hand,  but  was  incapable  of  distinguishing  the  outlines  of  any 
object,  or  the  most  brilhant  colours.  After  the  operation,  and 
before  he  could  acquire  any  ideas  from  association,  baring 
inquired  the  manner  in  which  be  saw,  be  answered  that  he  saw 
objects  as  he  felt  them,  supposing  them  to  be  very  near  the 
eyes. 

Although  Chcseldon  was  an  advocate  for  the  retina  being  the 
seat  of  vision,  he  does  not  make  any  particular  observations  on 
this  difficulty,  but  says  that  the  young  gentleman  whom  he 
couched  with  congenital  cataracts  "  knew  not  the  Bl}ape  of  any 
object,  nor  any  thmg  from  another,  however  different  in  sh^>e 
or  magnitude ;  but  upon  being  told  what  thin^  were,  whose  form 
he  before  knew  from  feeling,  he  would  carefully  observe,  that  be 
might  know  them  again."  When  shown  his  father's  picture  aiid 
tola  what  it  was,  he  acknowledged  a  likeness,  but  did  not  mistake 
the  head  for  the  feet,  Indeea  were  there  no  other  difficult  in 
the  retinal  theory  of  vision,  the  inversion  of  objects,  or  Uimit^ 
the  world  upside  down,  and  making  confusion  of  right  and  left, 
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would  be  sufficiefit  to  invalidate  the  entire.  The  n^xt  difficult 
in  this  catalogs  of  difficulties  is  the  power  of  seeing  objects 
dibtinctly  at  differeut  distances.  It  is  allowed  on  all  hands  th«t 
to  see  an  object  at  diSereot  distances,  either  the  retina  or  the 
ciystalUne  lens  must  approach  bo  as  to  shorten  what  is  called 
the  optic  &xis  ;  bo  that  the  crystalline,  according  to  this  theory, 
must  be  agreat  jumper.  To  calculate  the  number  of  jumps,  or 
miniature  ^aps,  the  lens  of  a  general  officer  would  take  at  a 
review,  might  puzjle  an  algebrajst,  vulgar  arithmetic  being  per^ 
fectly  inadequate  to  the  solution.  And  then  an  able  philogopfaw 
has  given  thousands  and  tens  of  thousands  of  muscles,  or  wingB, 
if  you  please  to  call  them  so,  to  this  little  busy,  fluttering  thing. 
Indeed  Dr.  Young  might  as  well  have  given  muscles  to  an  onion, 
the  lamiuie  of  which,  and  those  of  the  crystalline,  being  very 
similar.  On  examining  all  the  diflereot  theories,  we  find  them 
all  differing,  and  perfectly  inadequate  to  tlie  eSect.  Kepler, ' 
two  centunes  ^o,  supposed  that  the  contraotion  of  the  ciliaiy 
processes  draws  the  sides  of  the  eye  towards  the  crystalUne,  by 
which  means  the  eve  is  lengthened^  and  the  retina  pushed  to  a 
greater  distance  from  the  pupils  when  we  are  viewing  near 
objects.  Mr.  Thomas  Young  differs  from  Kapler,  Descartes 
fi'om  Young,  Haller  from  Young,  with  a  crown  of  others  whoae 
opinions  I  Uiink  it  unnecessary  to  mention. 

I  ramain.  Sir,  your  obedient  servant, 

Joseph  Readb,  M.D. 

P.S.  The  Editor's  observations  would  be  acceptable. 


Article  IV. 
Reply  to  Mr.  Holt  on  Rain-Gauges.    By  Mr.  Meikle. 

(To  Dr.  Thomson.) 
SIR.  Bimtr't^rat,  Fa.  S9,  ISW. 

Ik  the  Annab  of  Philotophy  for  October  last,  I  gave  a  very 
concise  but  unobjectionable  refutation  of  the  mistaken  idea 
which  M.  Flaugei^ues  and  others  entertain  about  the  txue  cause 
of  the  difference  observed  in  the  quantities  of  water  collected  in 
rain-gauges  placed  at  different  heights.  I  then  flattered  myself 
that,  by  means  of  a  simple  diagram,  I  had  brought  down  tha 
subject  to  the  level  of  the  most  superficial  inquirer ;  and,  there^ 
fore,  did  not  encamber  your  pages  with  a  tiresome  harangna 
about  a  thing  so  extremely  simple  and  obvious  to  every  one. 

Some  pentons,  however,  seem  still  to  cherish  a  predilection  fer 
their  favourite  error ;  and  among  these  your  learned  corre^Ktod- 
ent  Mr,  Holt  certainly  holds  no  inferior  place ;  since  in  yosr 
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nnaber  for  January  he  has  fs^oured  us  with  an  article  in  y^wA 
he  not  only  ahows  clearly  that  he  has  entirelv  misund^atood  my 
explanation,  but  that  be,  if  poesible,  still  laboura  under  a 
diMosion  superior  to  that  of  M.  Flan^rgues  himself;  wbo 
probably  fell  into  that  unaccountatrfe  mietake  merely  through 
baste,  or  froA  having  his  attention  so  muck  occupied  with  the 
many  interesting  services  which  he  renders  to  science. 

The  Wemerian  Natural  History  Society  and  the  Bibbotheqae 
UmTerGelle  are  both  of  high  authority ;  but  an  error  is  still  an 
errorin  these,  as  well  as  truth  is  truth,  should  it  occur  in'a  norel. 
Unfortunately,  however,  for  vour  correspondent,  and  the  cause 
he  has  eo  faithfully  espoused,  the  position  I  advanced  is  inde- 
pendent of  authoritiea  or  opinions,  since  it  must  stand  or  fall 
with  some  of  the  simplest  truths  of  geometry. 

Indeed  it  is  almost  inconceivable  how  any  one  who  is  but 
slightly  acquainted  witli  elementary  geometry  should  feel  the 
least  embarressed  on  seeing  clearly  mat  the  korixoiital  distance, 
or  distance  of  the  points,  in  which  the  drops  pass  Uirougfa  a 
plane  parallel  to  the  horizon,  i^  Absolutely  independent  of  uteir 
iBclinatioQ  where  the  wind  runs  steadilv  and  horizontally.  This 
I  formerly  showed,  and  shall  now  endeavour  to  do  so  agaio  a 
little  differently. 

Let  A  C,  B  D,  with  the  intermediate  a      _^_b 

SaralleU,    represent    the  paths   of  rain-  f,-^  I'J/' 

rops   falling  perpendicularly;    and   let  A  A-J'^^l 

A  E,  B  F,  vnth  the  pandleU  between  %Ox{/-V(', 
them,  be  the  paths  of  the  same  drops  when 
acted  on  by  a  steady  wind  blowing  from 
B  to  A.  Suppose  A  B  and  E  D  paral- 
lel to  the  horizon.  Now  since  A  C  must  be  parallel  to  B  D,  and 
A  E  to  B  F,  we  have  EF  =  AB  =  CD.  A  gauge,  therefore, 
of  the  width  C  D  would  exactly  receive  the  same  quantity  of 
rain  if  placed  at  F  F,  let  the  inclination  be  what  it  may.  Con- 
sequently the  quantity  of  water  received  by  a  rain-gauge  is  totaUy 
independent  of  the  general  inclinaliun  of  the  rain. 

If  F  G  be  perpendicular  to  A  E,  it  must  no  doubt  be  less  than 
E  F.  But  however  short  F  G  may  become,  all  the  drops  still 
pass  throu^  it ;  since  the  parallels  A  E,  B  F,  Sic.  are  only  so 
much  the  more  crowded  together.  The  grand  principle,  there- 
fore, of  M.  Flaugergues'^  mistake  ishis  always  proceeding  on  the 
supposition  that  the  shortest  or  perpendicular  distance  of  the 
lines  in  which  the  rain  falls  is  constant ;  whereas  that  varies 
with  the  sine  of  inclination ;  while  it  is  the  distance  of  the  points; 
in  which  the  drops  pass  through  a  horizontal  plane  that  is  inva- 
riable. Mr.  HoH  has  duly  adopted  the  same  mistake,  only  try- 
ing to  improve  upon  it,  bv  saying  that  the  quantity  of  ram 
received  will  be  proportional  to  tne  angle  of  inclination ;  whereas 
M,  Flaugergues  makes  it  as  the  sine  of  that  angle- 
As  the  ram  drops,  if  first  acted  on  by  the  wind,  and  aftenvard 


oA'Wii 

Mm 


1820.]  on  JRaift^m^w.  271 

gradually  shelte^  from  it  in  approaching  the  grotmd,  must 

obriously  descend   in    cuireB ;    let   H  I,  K  L, 

vith  the  curves  between  them,  t^resent  the 

paths  of  the  falling  drops.    Then  since  it  is 

evident  these  curves  must  all  be  every  way 

equal  and  similarly  situated  with  re*pe<^  to  the 

hcnixon,  it  follows,  that  any  line  H  K  pairaUei  to 

the  horizon  must  be  exactly  equal  any  other  parallel  1  L ;  so 

that  the  general  obliquity  of  descent  was  no  concern  vriiatever 

with  the  quantity  of  rain  which  the  gauge  receives. 

"  ShoouJ  the  rain,"  says  Mr.  Holt,  "  be  blown  in  a  direction 
parallel  to  the  horizon,  it  is  obvious  noue  could  enter."  He 
might  easily  have  added  abundance  of  other  remarks  equally  true, 
hut  like  that  altogether  foreign  to  the  point  in  question.  Since 
it  is  not  difficult  to  show  that  no  wind  running  parallel  to  the 
'  horizon  can  ever  cany  rain  drops  also  parallel  to  the  horizoo, 
until  the  velocity  of  that  wind  become  infinite ;  and  when  that 
takes  place,  your  correspondent  would  do  well  to  look  out  for 
the  nearest  place  of  shelter. 

From  what  I  have  shown  above,  we  may  venture  to  conclude 
that  there  is  very  little  reason  for  constnicting  a  particular  sort 
of  gauge  to  coimteract  a  source  of  error  which  does  not  exist. 
Indeed  admitting  the  opinion  of  these  learned  gentlemen  to 
have  been  correct,  the  quantity  of  rain  which  falls  on  any  given 
space  of  ground  during  wind  would  be  less  than  what  came  awav 
from  the  same  area  of  cloud.  Query — Is  the  rest  annihilatea, 
or  what  becomes  of  it  that  it  does  not  reach  the  earth  1 

I  formerly  stated  as  my  opinion  that  the  paradox  in  question 
was  some  way  owing  to  the  obstruction  which  the  gauge  itself 
offers  to  the  wind.  This  idea  (the  first  of  the  kind  I  recollect  to 
have  met  with)  has  so  highly  pleased  Mr.  Holt,  that  he  has  con- 
descended to  give  it  in  a  slightly  different  form,  as  if  it  were 
entirely  new  and  his  own. 

Untd  some  unexceptionable  method  be  discovered  for  esti- 
mating the  error  to  which  gauges  in  an  exposed  situation  are 
liable,  I  do  not  conceive  such  gauges  are  entitled  to  any  notice 
whatever ;  and  smce  that  error  must  be  affected  with  the  size  of 
the  rain  drops  as  well  as  with  the  velocity  of  the  wind,  I  despair 
of  ever  seeing  the  matter  put  to  rights.  But  if  Mr.  Holt  will  be 
80  good  as  consider  the  subject  with  a  little  more  attention,  I 
hope  "  it  R-ill  appear  to  him  that  he  himself  has  taken  the  wrong 
Tiew  of  it," 

I  am.  Sir,  your  most  obedient  servant, 

HsHSY  Meiklb. 
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Article  V. 


OlaervalioHi  upon  the  Ore*  which  contain  Cadmiuh,  and  upon 
the  Discovery  of  thit  Metal  in  the  Derbyshire  Silicatet  and 
other  Orei  of  Zinc.  By  Edward  Daniel  Clarke,  L.L.D. 
Professor  orMineralogy  ia  the  University  of  Cambridge, 
Member  of  the  Royal  Academy  of  Sciences  at  Berlin,  &c.  Sw. 
In  a  Letter  to  the  Editor  of  the  AnnaU  of  Philosophy. 

(To  Dr.  Thomson.) 

DEAR  SIR,  CniiH<fs>,  Ftb.  IS,  18801 

In  vol.  xJv.  otjoui  Annals,  p.  269,  you  ^ve  some  new  details 
respecting  Cadmium  from  the  "  Annalen  der  Physik,"  by  M. 
Stromeyer,  which  excited  in  my  mind  a  very  great  desire  to  see 
the  ores  which  are  said  to  contain  this  curious  metal.  Some 
varieties  of  radiated  blende  from  Przibram,  in  Bohemia,  are 
desciibed  as  containing  two  or  three  per  cent,  of  cadmium.  At 
a.  sale  which  took  place  soon  aftcrwanis  in  London,  I  procured 
flpecimens  of  the  particular  mineial  thus  alluded  to,  which  werv 
■old  under  the  name  of  splendent  Jibrous  lihnde  from  Przibram, 
pronounced  Prit^bram.  1  found  afterwards  that  they  had  been 
brought  to  England  by  Mr.  J,  Sowerby,  of  Lisle-street,  a  dealer 
in  minerals,  from  whom  I  afterwards  obtained  more  of  the  same 
•nbstance.  L^pon  my  return  to  Cambridge,  I  endeavoured  to 
obtain  Cadmium  from  this  ore,  and  succeeded,  not  following 
exactly  the  process  mentioned  by  M.  Slromeyer,  because  I  made 
use  of  muriatic  acid,  in  the  first  place,  as  a  solvent,  instead  of  the 
sulphuric,  as  being  easier  of  evaporation ;  and  hoping,  b^  a 
careful  evaporation  to  dryness,  to  separate  any  lead  that  might 
be  present,  the  crystals  of  muriate  of  lead  not  being  soluble  in 
distilled  water.  Before  any  thing  further  is  stated,  it  may  be 
proper  to  describe  the  ore  itself.  "The  splejident  Jibrous  blende  of 
Przibram,  in  its  external  appearance,  is  not  unUke  red  hydrosul- 
pkuret  ^antimony,  but  it  is  so  highly  splendent  as  to  exhibit  a 
lustre  nearly  metallic,  especially  alter  a  fresh  fracture.  It  exhi- 
bits shining  fibres,  as  radii  diverging  from  a  common  centre, 
imbedded  in  common  massive  blende,  which  also  has  something 
of  a  radiated  structure,  and  is  associated  with  an  aggregation  of 
cubic  crystals  oTiulphuret  of  lead.  TTie  purer  fibrous  part  of  the 
nuneral,  divested  of  the  massive  blende  and  ofthe  tulphuret  oflead^ 
was  selected  fdr  experiment.  Its  specific  gravity  in  distilled 
water,  at  a  temperature  equal  to  55"  of  Fahrenheit,  is  cxactfy 
4000.  The  Abo^  Haiiy  makes  that  of  sulphuret  of  zinc,  or 
the  commen  blende,  to  be  equal  to  4,1665. 

(A.)  Twenty-five  grains  of  this  mineral  triturated  in  a  porcelain 
mortar  exhaled  a  strong  smell  of  sulphuretted  hydrogen  siiiq4y 
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by  fracture  and  fiictioD.  It  filled  the  whde  boiue.  Placed  in 
strong  muriatic  acid,  and  the  acid  boiled,  a  solution  took 
place,  but  without  any  rapid  or  vebement  action,  sulphur* 
fitted  hydrogen  being  evolved  as  before.  The  solution  was 
tiien  evapOTated  to  dryness,  and  distilled  water  being  added, 
the  whole  of  the  muriates  were  taken  up,  no  lead  being 
present  for  separation ;  but  there  remained  undissolved  a  smul 

iiortion  of  ghttering  heavy  white  particles,  which,  when  col- 
ected  on  a  filter  and  dned,  weighed  nine-tenths  of  a  grain. 
These  particles  being  examined  wiui  a  lens  were  as  diaphanou* 
as  the  most  limpid  rock  crystal.  They  proved  to  be  diapha- 
nous quartz  in  the  arenaceous  form :  some  of  them  had  the 
rounded  botiyo'idal  appearance  otSaiUUite:  others  were  ai^ular 
and  polygonal. 

(B.)  The  filtered  liquor  collected  from  (A.)  yielded  an  orange 
or  orpiment-coloured  precipitate  to  mlphurettea  hydrogen ;  also  a 
white  precipitate  to  hydrate  ofpotaw,  which  was  redissolred  by 
adding  hydrate  of  ammonia. 

(C.)  The  same  orange-coloured  precipitate  from  (B.)  being 
redisBolved  in  Touriatic  acid,  and  the  acid  evaporated  and  distilled 
water  added,  carbonate  of' ammonia  was  poured  into  the  solutioo 
in  excess,  which,  holding  the  zinc  in  solution,  threw  down  a 
wAife  precipitate  ;  and  this  changed  yellow  in  drying  by  the  loss 
of  a  portion  of  its  carbonic  acid. 

<D.)  The  precipitate  from  (C.)  being  redissolved  in  muriatic 
acid,  and  the  excess  of  acid  driven  off,  and  distilled  wateradded 
as  before,  yielded  an  orange-coloured  precipitate  to  sulphuretted 
hydrogen,  distinguishing  it  from  zinc ;  also  to  phosphate  of  soda, 
instead  of  the  crystalline  flakes  or  scales  whicn  zinc  exhibits,  it 
yielded  a  white  polvenilent  powder,  which  was  redissolved  in 
tiquid  ammonia.  It  was,  therefore,  carbonate  of  cadmium.  It 
was  moreover  insoluble  in  water.  But  in  drying  the  muriate  of 
cadmium,  if  too  much  heat  be  apphed,  the  salt  is  decomposed, 
and  the  oiide  with  a  beautiful  orange  colour  separatee  in  an 
insoluble  form  simply  by  adding  water. 

A  stick  of  zinc  of  a  cylindrical  form,  being  placed  in  the 
chluted  muriate  mentioned  in  (A.)  became  coated  over  with  a 
precipitate  which  had  a  dendritic  appearance.  When  examined 
with  a  lens,  minute  metallic  scales  of  a  leaden  aspect  were  dia- 
cemible.  Having  collected  this  precipitate  by  zinc  into  awatch- 
glaas,  and  washecL  it,  and  evaporated  the  supernatant  fluid,  the 
residue  appeared,  a  brown-coloared  substance,  which  powerfully 
Attracted  moisture.  Having  exposed  it  almost  to  a  red  heat,  it 
yt%  deliquesced  in  the  instant  of  its  coohng.  Scraping  oflfsome 
of  this  on  platinum  foil,  and  heating  it  with  the  blow-pipe,  it 
sent  off  white  fumes ;  then  iutumesced,  and  exhibited  a  dark- 
brown,  slag-like,  substance,  which,  bv  further  exposure  to  heat, 
was  converted  into  an  nrange-coloured  oxide ;  and  this  again  by 
alternately  applying  the    point    of  the    blue    or    tb«   yellow 
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flame,  became,  eidter  a  iatV  alas,  or  an  orvngfe'DBAmKirf  ctrnft, 
until  tiie  whole  was  ciRssipated  by  iocreaaing  the  twapei- 
stare.  The  last  globules  of  the  dark  tlag  among  die  oramge- 
eohitred  oxide  had  a  metallic  appearance.  When  borax  wa» 
added  to  the  above,  a  fine  amethyst  colour  appeared,  irfaile 
bot,  which  vanished  when  it  became  cold.  To  prove  tiut 
this  precipitate  by  zinc  was  really  tadrrdum,  I  redisaolved  it 
in  mnritKic  acid,  and,  after  the  asaat  process,  tulpkuntted 
hudrogen  ^ve   its   beauttfiil    orange-coioured  precipitfete,   uwl 

hydrate  0/ pofaw  a  wAiVe  precipitate,  as  before;  wbich  b 

redissolved  by  adding  liquid  ammoma. 

1  have  been  the  more  particulEir  in  detailing  these  exper 
because  upon  their  accuracy  mainly  depends  the  validity  of  my 
subsequent  remarks  respecting  the  presence  of  Cadnuum  in  other 
ores  of  zinc.  In  the  course  of  them,  I  had  made  some  observa- 
tions which  led  me  to  conclude  that  Cadmium  is  inore  remarkably 
characterized  by  a  tendency  to  CTystallization,  then  even  imtt- 
mony,  or  any  other  metallic  body.  When  the  muriate  of  cad- 
mium IB  dissolved  in  a  very  considerable  body  of  water,  far 
below  saturatiott,  as  it  adheres  to  the  sides  of  a  glass  vessel  and 
becomes  dry,  it  shoots  out  into  transparent  fibrous  ctrstals,  whidi 
radiate  in  a  very  beautiful  manner.  Many  other  solutions  c^Uie 
metal  are  moreover  characterized  by  a  tendency  to  cr^'stallin- 
tion.  Having  observed  this,  I  began  to  suspect  that  a  radiated 
structure  in  ores  of  line  might,  pecnaps,  be  an  indication  of  the 
presence  of  Cadmium  in  these  ores ;  and  accordingly  I  began  tike 
examination  of  a  specimen  of  $i/irate  of  zinc,  which  I  had 
brought  from  the  same  sale,  and  which  had  been  described  iatbe 
sale  catalogue  as  electric  calamine  from  Freyfierg.  It  exhibitird 
black  divei^ng  fibres,  accompanied  by  an  orange-coloured  eartb, 
and,  perhaps,  it  maybe  the  sort  oi black  fibroa*  blende  in  wbidi 
atroineyer  is  said  first  to  have  discovered  Cadmium. 

Having  dissolved  a  part  of  this  mineral  in  sulphuric  acid,  and 
evaporated  the  acid  almost  to  dryness,  a  sufficient  qiumtity  ttf 
distilled  water  was  added  to  enable  the  fluid  to  pass  the  filtcn 
without  destroying  them ;  and  having  collected  the  clear  liquor, 
aulp/airic  acid  was  again  added,  that  an  excess  of  the  acid  might 
be  present  according  to  Stromeyer's  process.  A  stream  of  «■/- 
phurttted  hydrogen  gas  was  then  sent  through  the  solution,  and 
immediately  a  most  vivid  orange-coloured  precipitate  began  to 
fUl.  With  this  precipitate  I  repeated  the  experiments  before- 
mentioned,  of  solution  in  RiKntrrtc  acid,  Gvc.  Kc.  and  aAertbe 
usual  process  obtained  carbonate  of  cadmium,  as  before,  havntg 
all  the  characters  of  that  carltonale. 

I  made  several  attempts  to  revive  the  metal,  but  with  little 
success.  By  heating  the  carbonate  and  expelline  the  acid,  I 
obtained  the  oxide  of  cadmium,  and  by  placing  this  in  a  ^aas 
tube  containing  hydrogen  gag,  and  making  the  tube  red-hot,  a 
brilliant  white-looking  metallic  appearance  became  fixed  upon 


1S20J  Dr.  Clarke  om  Qidmium,  27ft 

th«  inner,  uafrc*  of  the  glass ;  but  which  may,  periiaps,  bo  du> 
to  had  contained  is  the  glass  itself. 

At  another  time,  having  thrown  dowp  with  sulphuretted  hydro- 
gen  the  sulplmret  of' cadmium,  and  observing  that  its  haeoroHge 
cotour  was  darkened  by  the  presence  of  lead,  1  endeavoured  to 
ascertain  the  quantity  of  lead  present  by  reviving  it  in  a  crucible 
with  ioda.  In  this  manner  1  obtained  globules  of  pure  leadf 
which  liad  separated  from  other  brouze-lookiug  globules  that 
were  brittle,  siid  these  after  solution,  Sec,  in  muriatic  acid  gave 
An  orange-coloured  precipitate  to  sulphuretted  hydrogen,  and  a 
white  precipitate  to  hydrate  of  potass,  which  was  reaisaolved  iq 
liquid  amtnoMia,  It  is  evident,  therefore,  that  they  contained 
Cadmium,  and  were,  perhaps,  alloyed  with  copper;  but  the  heat 
necessary  for  melting  copper  would  volatilize  cadmium,  if  Stro- 
meyer's  otnervation  he  coirect,  as  stated  in  p.  274,  vol.  xiv.  of 
your  Annah. 

Having  now  exhausted  my  materials,  I  went  to  London  to  see 
if  I  could  procure  any  more  of  the  dark  Jibrous  silicate  of  %inc. 
At  Mr.  Mawe's  shop  in  the  Strand,  i  was  shown  something  of 
a  simitar  nature,  although  not  agreeing  as  to  colour.  Thid  was 
the  Derhi/shire  sHicale  oj'  xiuc,  having  a  greenish  colour,  with  a 
iadiat«d  structure,  like  wmxUite,  and  containing  in  cavities  the 
Ttdiish-browa,  or  orange-coloured  earth  before-mentioned.  The 
specific  gravity  of  the  pure  fibrous  part  equals  3*6767,  but  itia  a 
very  impure  nuneral,  containing,  as  well  as  the  preceding  siticalCf 
both  copper  ani  iron,  besides  a  considerable  quantity  of  jna^» man 
carbonate  of  Unu  aadjbmr  tpar.  Mr.  Mawe  furnished  me  with 
flever^  of  these  specimens,  and  our  professors  of  chemistry  and 
geology,  C')(jnniiA^and<Sei/^eu>icA',  have  kindly  added  more.  Inalt 
of  then  I  have  found  Cadaaum;  and  the  quantity  of  this  metal  ia 
theoremaybe,  perhMts,  ascertained;  because  &40gr.of  the  nune- 
ral, by  the  process  I  have  already  described,  yielded  3-[*ath8  of 
lulpkunt  of  cadmium,  allowing  rather  less  than  -^sih&  of  a.  grain 
per  cent.  I  have  sent  the  carbouate-of  cadimum  and  the  sulp/tur^ 
to  you  for  ezamination ;  ami  you  have  eanfinnad  what  I  have  said 
■as  (o  their  real  nature.  The  truth  of  the  foregoing  obserrationa 
respecting  the  presence  of  Cadmium  in  our  English  ores  of  zinc 
has  also  been  since  confirmed  by  Dr.  WoUaston  and  by  Mr. 
■Children,  who  have  examined  the  Derbyshire  silicates  whence  1 
obtained  the  metal,  and  obtained  Cadmium  from  them. 

Since  making  ihe  foregoing  observations,  I  began  the  exami- 
nation  of  oUier  English  ores  of  xiuc,  and  especially  ofau  ochreous 
earthy-looking  carbonate  of  zinc,  from  Aldslone  Moor,  in  Cum- 
berlaud.  This  ore  is  dug  near  the  house  of  a  dealer  in  minerals, 
of  the  name  of  J.  Cowper,  who  resides  in  the  town  cf  Aldstone. 
After  its  solution  in  sulphuric  add,  when  a  stream  oi sulphuretted 
hydrogen  gas  is  sent  through  the  solution,  it  assumes  a  vivid 
orange  cobur,  and  a  precipitate  is  thrown  down,  which  has  the 
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colour  of  rhubarb ;  but  this  precipitate,  Tvben  boiled  in  highly 
concentrated  muriatic  acid,  is  not  wholly  soluble  in  that  acid ; 
and  when  tho  excess  of  acid  has  been  driven  off,  and  distilled 
water  added,  no  precipitate  is  aSbrded  to  carbonate  of  ammonia. 
Zinc  throws  down  from  it  a  dark  precipitate,  which  has  not  the 
characters  of  Cadmium.  Hence  I  conclude  that  it  does  not 
contain  Cadmium ;  and  that  the  orange-coloured  precipitates 
afforded  by  sulphuretted  hudraaeti  from  the  solutions  of  the  ores 
of  zinc  are  not  of  themeel^'es  indications  of  the  presence  of  that 
metal,  wanting  the  subsequent  proof  of  its  presence  to  which  I 
have  alluded  ;  and  the  further  testimony  from  subsequent  tests 
used  in  the  examination  of  the  carbonate ;  as  descnbed  in  the 
foregoing  experiments. 

I  have  the  honour  to  be,  dear  Sir,  ice.  &c. 

E.  D.  Claeke. 


Experiments  to  determine  the  Composition  of  different  inorganic 
Bodies  which  serve  as  a  Basis  to  the  Calculations  relative  to  f  Ar 
Theory  of  Chemical  Proportioru.     By  J.  Berzelius. 

(c<iiiiij«iciy)-i»ap.gEi.) 
Barytes,  Suiphate,  and  Muriate  of  Baryte*. 
Ten  grammes  of  pure  muriate  of  barytes  perfectly  deprived  of 
water  were  dissolved  in  water,  and  the  solution  was  mixed  with 
nitrate  of  silver  as  long  as  any  precipitate  fell.  I  obtained  in  one 
experiment  13*806,  and  in  another,  13-808  grammes  of  fused 
muriate  of  silver.     Muriate  of  barytes,  therefore,  is  composed  of 

Muriatic  acid 26-37  100-000 

Barytet 73-63  279-226 

If  we  calculate  from  this  experiment  the  composition  of 
bttrvtes,  we  find  that  it  must  contain  10-45,  per  cent,  of  oxygen. 

Ten  CTammes  of  muriate  of  barytes  decomposed  by  sulphuric 
acid  yielded  in  one  experiment  11-217,  and  in  another  11*218 
grammes  of  sulphate  ofbarytes.  Hence  sulphate  of  barytes  is 
composed  of 

Sulphuricacid 34-337   lOOOO 

Barytes 65*643   191*07 

If  we  calculate  the  compositioD  of  barytes  frOm  theae  data, 
we  find  that  it  should  contam  10-443  per  cent,  of  oxygen.  The 
results  of  these  two  experiments  then  only  differ  0*00008,  and 
may  consequently  be  considered  as  very  near  the  truth. 
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Coa^tosilion  of  the  Acids  of  Pkomhorus,  of  the  Phoiphales,  and 
Phosphites. 
The  greater  number  of  what  is  contiiiEied  in  this  article  hariog 
been  already  published  in  the  Aiinah  of  Phifosophtf,  it  will  be 
necessary  to  mention  merely  some  new  experiments  which  iha 
author  has  made  on  the  phosphates  of  barytea  and  lime.  He 
lutd  observed  that  the  neutral  phosphate  of  lime  deviated  a  little 
from  the  composition  which  ought  to  result  from  the  general 
capacity  of  saturation  of  phosphoric  acid.  He  discovered  after- 
wards that  this  deviation  wiis  owin^  to  the  great  tendency  which 
phosphoric  acid  has  to  produce  the  same  subphosphate  which 
exists  in  the  bones  of  animals,  a  greater  or  smaller  quantity  of 
which  always  mixes  itself  with  the  neutral  phosphate,  when  we 
endeavour  to  procure  tins  last.  He  fouud  hkewise  that  phos- 
phate of  barytes  gives  a  subphosphate  when  treated  with  caustic 
ammonia,  and  that  in  this  subphosphate,  the  acid  is  combined 
with  1^  as  much  of  base  as  in  the  neutral  salt :  that  is  to  say. 
that  the  salt  is  composed  of 

Phosphoric  acid 27-07  100-0 

Baiytea 72-93  2ti9-3 

The  different  Anomalous  subsalts  and  supersalts  which  phoB- . 
phoric  acid  produces  with  barytes  and  lime,  deserve  the  attention 
uf  chemists  ;  and  that  so  much  the  more  because  hitherto  thej 
constitute  the  only  examples  uf  their  kind. 

When  the  quantity  of  phosphoric  acid  is  the  same,  the  multi- 
ples of  the  two  bases  in  their  ditferent  combinations  with  thw 
acid  are  as  follows ;  beginning  with  the  combination,  which 
contains  the  least  base  : 

Baryln.  Limr. 

Biphosphate 1      1 

Acid  phosphate  prepared  with  alcohol.  1^   1^ 

Neutral  phosphate 2     2 

First  subphosphate   2^   2}. 

Second  subphosphate 3     3 

If,  on  the  other  hand,  the  quantity  of  base  remains  the  same, 

the  multiples  ofthe  acid  are  as  follows,  beginning  with  the  aa^ 

salt,  which  contains  the  least  acid  : 

Bar]  in.  Line. 

Second  Bubsalt 1-0   1-000 

First  subBalt 1-2   1126 

Neutral  salt l-g   1-500 

Acid  phosphate  prepared  by  alcohol  2*0  2*260 

Biphosphate 30   3-000 

We  see  from  this  comparison  that  the  anomalies  faD  only  on  the 
iotermediate  combinations,  to  which  we  at  present  know  nothinfr 
aaalogous  in  the  combinations  ofthe  other  acids  with  the  basflt* 
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Experimentt  un  the  Compoiiti<m  of  Boracie  Acid. 

With  respect  to  this  «cid,  we  ha.n  direct  experiment*  by 
Dkvy,  luid  by  Gay-Lussac  and  Hienud.  The  (annei  fontid  73 
per  cent,  of  oxygen,  wlule  die  Iatt«r  found  only  33  per  cent.  A« 
It  appeared  to  ine  very  likely  that  Ae  determination  of  the  c^>a* 
ci^  of  aaturation  of  bomcic  acid  wouM  indicate  which  of  theae 
two  results,  BO  different  firom  each  other,  approached  nearest  dte 
troth,  I  undertook  some  experiments  to  determine  that  point.  I 
fae^ed  boracie  acid  to  redness  in  a  platinnm  crucible  to  drive  oS 
die  satphuric  acid  with  which  it  is  nsually  contaminated.  I 
dissolved  the  fused  acid  in  boiling  wuter,  and  crystalliied  K  m 
second  time.  The  crystals  being  well  dried  were  exposed  on  a 
sand-bnth  to  a  heat  above  2I2'*;  but  long  before  becoming  nd^ 
hot,  they  lost  0-221  of  their  weight.  When  heated  in  a  j^atinom 
crucible  by  means  of  a  spirit  lamp,  the  acid  lost  0-129  mora, 
ankiog  the  whole  loss  amount  to  35  per  cent.  Ten  grammes  of 
crystnUited  bonicic  acid  were  mixed  with  40  grammes  of  pore 
oxide  of  lead  and  a  quantity  of  water  sufficient  to  dilote  tbe 
mixture.  It  was  digested  till  the  boracie  acid  had  combined 
with  the  oxide  of  lead.  It  was  thea  evaporated  to  dryness,  and 
exposed  to  a  red  heat.  The  calcined  mass  weighed  46*6 
enunmes  ;  therefore,  4-4  grammes  of  water  hrnl  sejparated  from 
uie  crystallized  acid  by  its  union  with  the  oxide  of  lead.  T1n» 
is  precisely  twice  as  much  as  the  acid  had  lost  by  the  heat  of  a 
sand-bath.  The  experiment  appears  then  to  prove  that  crystal- 
,lized  boracie  acid  contains  two  portions  of  water;  one «f  which 
serves  as  a  salifiable  base ;  while  the  other  is  the  water  of  crya- 
talli&tion.  This  last  portion  is  diset^ged  by  a  low  heat,  while 
the  other  requires  a  higher  temperature,  or  the  addition  of  a  base, 
to  be  separated  entirely  from  the  acid.  The  preceding  experi- 
menta  lead  to  the  sirpposition  that  the  water  which  serves  as  a 
base  to  the  acid,  separates  at  two  different  periods;  one  half 
separates  first,  and  the  other  remnins  imited  to  the  acid,  in  the 
the  form,  to  speak  so,  of  a  sobborate  of  water. 

Ten  grammes  of  crystollized  borate  of  ammonia  were  mixed  in 
«  retort  with  40  grammes  of  pure  lime.  The  retort  was  adapted 
to  a  small  tubulated  receiver  filled  with  caustic  potash,  and  fuK 
nished  with  a  glass  tube  likewise  tilled  with  caustic  potash, 
through  which  tiie  amnsoniacal  gas  was  to  issue.  The  receiver 
and  tube  with  the  potnsh  were  exactly  weighed  before  the  expe- 
riment. The  retort  was  then  slowly  Iieatea,  till  at  a  lieat  nearly 
red,  no  more  ammoniacal  gas  was  disengaged.  The  apparatus 
was  then  allowed  to  cool,  the  receiver  wan  removed,  and  the 
ammoniacal  gas  driven  out  of  it  by  means  of  a  cnrreot  of  air 
wrfaich  passed  over  muriate  of  lime  before  entering  into  the 
receiver.  The  receiver  and  tube  had  acquired  3-173  {grammes 
•f  water,  and  in  the  retort,  3*795  grammes  of  boracie  aeid 
tamained  mrited  with  tiie  lime,    "the  loss,  anxnititiBg  to  9-€9B 


gHMiBM,  niwt  be  Mchbed  to  the  aoHDonMol  gw.  TIws  bonto 
«f  Munoaia  i>  composed  of 

Bor»cic«cid 37*95 100-000 

Ammoma.  .- 30-32  79-895 

Walep.... 31-73 

100-00  "    ■ 

tka  qnantKy  of  waler  contuns  28  of  oxygen ;  and  the  KmoKw 
Biai  on  the  hypotheus  that  it  contains  a  quantity  of  oxygen 
proportional  to  the  quantity  of  acid  which  it  satun)I«s,  comparod 
with  the  other  saline  bases,  contains  l-]'07  of  oxygen,  whioh, 
multiplied  by  2,  gives  28*14  ;  so  that  in  this  salt,  a^  well  as  in 
the  aulphate  and  oxalate  of  aounonia,  the  water  of  combination 
•oatains  twice  as  much  oxygen  aa  the  base.  The  79*895  of 
aiKno&ia,  with  which  100  parts  of  boracic  acid  are  saturated, 
contain  $7-085  of  oxygen  ;  and  if  boracic  acid  contain  twice  as 
much,  it  is  compofbd  of  74*17  per  cent,  of  oxygen  and  25*83  of 
boron,  which  comesTery  near  the  detenuination  of  Davy.  Tbe 
result  fumishfd  by  the  analysis  of  borate  of  ammonia  is  still  fur-. 
iher  confirmed  by  the  late  analyses  of  the  bibomte  of  raagoesia 
(iomeite  of  miueralogiata)  in  which  100  of  boracic  acid  saturate 
ft  quantity  of  base  wnich  contains  16-64  of  oxygen;  that  ia,  half 
the  number  found  above. 

(  was  desirous  to  continn  this  experiment  by  the  analysis  of 
the  borates  of  barvtes  and  lead ;  but  these  salts  always  gave 
Tariable  results  after  a  lixiviation  continued  for  a  longer  or 
Sorter  time,  by  means  of  which  these  borates  are  decomposed, 
the  water  carrying  oli'  a  portion  which  is  at  a  difi'ui-ent  degree  of 
••turation  from  mat  which  remains.  Besides,  the  borate  of 
bttrytes  precipitated  by  borax  contains  always  a  greater  propor- 
tion of  acid  than  the  boi  ate  of  80<la ;  bo  that  tijis  last  precifntate 
ia  a  mixture  of  borate  and  biboratc  of  barytes. 

I  could  have  wished  to  verify  these  experiments  on  the  coiA> 
position  of  boracio  acid  by  synthesis;  but  having  no  boron  in 
ay  possession,  I  was  obliged  to  give  up  the  project. 

ErperiautUt  on  the  prohahle  Ounponilion  of  i'litvik  Atid,  ca/rw- 
tatedj'rom  its  Capacity  a/  Sataiatiou. 
Different  chemists  have  endeavoured  to  determine  the  capa- 
city of  saturation  of  fluoric  acid  by  analysini;  tiuate  of  lime.  I 
may  mention  Wenzel,  Richter,  Klaproth,  Dulton,  Thomson,  and 
Davy ;  but  their  experimeuts  have  given  results  so  variable  that 
Klaproth,  for  example,  found  the  capacity  of  satni-ation  of  this 
Mid  a  MxA  greater  than  Dalton.  Sir  Humphry  Davy  obtained 
from  100  of  the  fiuate  of  Ume  of  Derbyshire,  by  digesting  it 
ei^t  times  successively  with  sulphuric  acid,  175*2  of  gypsuai. 
lAcnjw^MSof  alluato  of  lime  t'rosa  the  iron  BUBt)  of  Ho&betg, 
i«OptMto«flfaefliiM»gM'e  wel7;iAfairfphiiteoriuH..  Im 
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of  opinion,  however,  tliat  less  confidence  should  be  put  ia  tbeae 
evpcriments  than  in  others  mode  by  Dr.  John  Davy  on  fluosilicic 
acid  and  its  combinations  witli  Rmmonia.    These  eX[>erimentH 

give  the  capacity  of  saturation  of  fluoric  acid  still  greater  than 
le  analysis  of  fluate  of  lime  by  Sir  H.  Davy,  I  employed  it  not 
only  to  determine  the  composition  Of  some  fluates,  but  likenise 
to  as6ertain  the  composition  of  silica.  However,  the  results  of 
Dr.  Davy's  experiments  arc-  inaccurate,  as  I  shall  show  hereafter, 
when  treating  of  the  composition  of  silica ;  but  the  error  result- 
ing from  it  in  the  calculations  cannot  be  ioimediately  discovered, 
because  upon  the  fluates,  it  makes  a  diU'erence  of  only  3  per 
cent,  and  with  respect  to  the  composition  of  silica,  another 
inaccuracy  in  a  contrary  way  corrects  the  results  of  the  calcula- 
tion. However,  as  it  was  necessary  for  me  to  know  with  much 
precision  the  composition  of  silica,  and  as  I  thought  that  the 
analysis  of  fluosihcic  acid  gas  might  be  serviceable  for  that 
object,  I  wished  to  begin  by  studying  the  capacity  of  saturation 
of  fluoric  acid.  To  avoid  the  objection  of  the  presence  of  silica 
in  the  fluate  of  lime,  1  chose  for  my  first  expeiiments  fluate  of 
silver. 

To  prepare  it,  1  distilled,  in  a  small  platinum  apparatus,  fluate 
of  lime  with  sulphuric  acid.  The  acid  was  received  by  water  in 
a  platinum  cup.  1  then  added  carbontite  of  silver  to  the  liquid 
till  it  was  saturated.  There  fell  a  slight  greyish  precipitate  which 
1  considered  as  fiuosilicate  of  silver.  The  neutral  liquid  was 
filtered  through  paper  in  a  platinum  funnel,  as  I  had  found  that 
it  corrodes  glass,  and  deposits  in  that  case  tlie  greyish  precipi- 
tate of  which  1  have  spoken.  The  hquid  was  then  evaporated 
and  the  mass  heated  to  redness.  It  melted,  and  continued 
always  to  give  out  fluoric  acid  gas  and  oxygen  gas,  while  metallic 
silver  was  disengaged.  This  phenomenon 'continued  as  long  as 
the  fluate  remained  exposed  to  the  Are ;  and  I  have  reason  to 
believe  that  it  is  not  owmg  to  the  piefence  of  water. 

4*936  grammes  of  fused  fluate  of  silver  left,  when  dissolved  in  - 
water,  C'185  gramme  of  metallic  silver.  The  hquid  precipitated 
by  sal-ammoniac  produced  a  quantity  of  muriate  of  silver,  which 
weighed,  after  being  fused,  6349  grammes  ;  that  is  to  say,  that 
100  of  fluate  of  silver  had  given  112-587  of  muriate  of  silver. 

(j-922  grammes  of  fluate  of  silver  fused  and  redissolved  ia 
water  left  C'37(}  gramme  of  metallic  silver,  and  furnished  10*7465 
grammes  of  muriate  of  silver.  These  two  numbers  are  to  each 
Other  as  100:  112-57. 

These  two  experiments  agree  as  nearly  as  possible.  Accord- 
ing  to  them,  lOO  of  fluoric  acid  combine  with  1021-8  of  oxide  of 
silver,  of  which  ♦he  oxygen  is  70-4,  which  in  tliis  case  ought  to 
be  the  number  which  represents  tlie  capaci^  of  saturation  of 
fluoric  acid. 

rtuale  of  Barytea.—A  portion  of  fluate  of  soda  slightly  acid 
WW  evaporated  to  dryness,  and  slightly  heated,  without,  how- 
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ever  bein^  made  red-hot;  after  which  it  was  redissolved  Ut 
wi^r,  which  left  a  slight  ti-ace  of  silica  undissolved.  This  solu- 
tion was  mixed  with  muriate  of  barytas.  The  precipitate  sepa- 
rated  on  a  filter  and  washed,  appeared  to  dissolve  in  wat^^ 
though  in  a  veiy  small  proportion ;  so  that  the  water  employed  to 
wash  it  was  always  precipitated  by  sulphuric  acid.  After  having 
passed  through  it  a  quantity  of  water  sufficient  in  other  cases  to 
have  washed  such  a  portion  of  matter,  I  dissolved  a  small  <juai^ 
tity  of  the  precipitate  in  nitric  acid.  On  pouring  in  a  small 
quantity  of  nitrate  of  silver,  muriate  of  silver  was  precipitated  in 
abundance.  It  appears  then  that  the  precipitate  formed  by  the 
addition  of  fluate  of  soda  to  the  muriate  of  barytes  is  a  double 
salt  composed  of  the  two  acids  united  to  a  single  base.  I  did 
not  examine  it  more  closely ;  but  satisfied  myselt  with  ascertain- 
ing that  it  could  not  be  employed  for  the  object  which  1  had  iu 
view. 

To  obtain  pure  fluate  barytes,  I  employed  a  solution  of  nitrate 
of  barytes,  wnich  I  poured  into  a  solution  of  fiuate  of  soda,  tak- 
ing care  that  the  whole  quantity  of  fluoric  acid  was  not  precipi- 
tated. The  precipitate  being  washed,  dried,  and  exposed  to  uie 
fire,  gave  out  fluoric  acid  wiLnoutanv  trace  of  the  smell  of  nitrons 
acid.  It  was  necessary  to  expose  tue  salt  to  a  red  heat  repeat- 
edly before  it  ceased  to  lose  weight.  This  circumstance  would 
have  deserved  a  particular  examination,  if  the  number  of  experi- 
ments necessary  fur  the  object  which  I  had  in  view  had  not 
Srevented  me  from  touching  upon  aoy  thing  that  could  give  a 
iflPe rent  direction  to  my  labours. 

Six  grammes  of  this  fluate  of  barytes,  long  exposed  to  heat, 
were  decomposed  by  sulphuric  acid,  and  produt:ed7-96y  grammes 
of  fluate  of  barytes.  According  to  this  experiment,  lUO  fluoric 
acid  were  united  with  6U7-7  of  barytes,  the  oxygen  of  which 
is  71. 

Fluate  of  Lime.~—l  made  choice  of  a  fine  specimen  of  Derby- 
shire fluate  of  lime,  forming  a  large,  colourless,  transparent 
crystal,  which  I  considered  as  sufSciently  pure  to  deserve  to  be 
analysed.  I  reduced  it  to  powder  upon  a  slab  of  flint,  and  I 
levigated  the  powder  witli  great  care,  so  as  to  render  it  perfectly 
impalpable. 

fen  grammes  of  this  powder,  heated  some  decrees  above  212°, 
were  exposed  in  a  platinum  crucible  to  an  incipient  red  heat 
without  any  loss  of  weight.  I  tlien  exposed  it  for  some  lime  to 
A  red  heat,  but  still  it  lost  no  weight.  It  follows  from  this,  that 
when  the  water,  mechanically  adhering  to  the  powiler,  has  evapo- 
rated the  ^uate  of  hme,  undergoes  no  further  alteration  in  the 
fire.  I  now  mixed  the  powder  witli  pure  sulphuric  acid,  employ- 
ing a  platinum  spnon,  whose  weight  bad  been  determined  along 
with  tnat  of  the  crucible.  The  first  eflect  of  the  action  of  the 
sulphuric  acid  was,  that  the  mass  augmented  considerably  ia 
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valoue,  andbecftme  gelatiiKHu  ■ndseni-'tnaapanntjABl^iiMl*- 
4km  ID  tbe  «cid  wHhont  deoompOBition.  Ko  efiervnosaoe  to^ 
pikoe.  At  a  higher  tempenture,  the  -hirh  begm  to  exbnte 
*>pourB  of  flaoric  acid  in  aboodance,  becaeie  while,  aod  lost  iti 
bBBaparency  in  prDp<Mtioa  as  the  flooric  acid  was  Asm^aged. 
The  sulphate  of  rime  was  then  exposed  to  a  red  hest  to  dn*e  off 
-  tbe  excess  ofsalpboric  acid.  It  was  white  as  futow,  aod  weif^ed 
17*933  grammes.  I  then  added  a  new  qnaotjty  oTaidphunc  acid 
which  1  aDowed  to  digest  Spt  some  homv  with 'the  sulphate,  awd 
die  excess  of  acid  wa«  then  entirely  dissipated  by  the  fire.  The 
we^^tof  the  suipbate  of  lime  was  nut  in  the  least  increased. 

Ten  jgrammes  of  fluate  of  lime  treated  in  the  same  way  pro- 
duced m  a  second  experiotent  17-366  of  sulphate  of  lime,  dried 
in  a  red  heat.  According  to  these  «xpenmRntB,  Buate  of  lime  ia 
oomposed  of 

Huoric  acid 27-863  100-0 

Lime  ...._ 72-137  268-9 

100-000 

The  258-9  of  lime  contain  72*7815  of  oxygen,  which  coue- 
quenlly  ought  to  represent  the  real  capacity  of  saturatiim  of 
flnoric  acid. 

In  examining  these  experiments,  we  find  thai  both  the  inao 
curacies  of  the  method  of  operating,  and  the  foreign  substancca 
ita  the  finate  of  lime,  ought  all  to  concur  to  render  the  quantity 
of  sulphate  of  lime  obtained  too  small;  and  that  no  other  circum> 
stance,  except  the  impurity  of  t  he  auiphuric  acid,  could  increase 
die  quantity  of  that  salt.  To  verify  this  point,  1  evaporated  in 
a  platinum  crucible  150  grammes  ot  the  auiphuric  acid  employed, 
but  the  weight  of  the  crucible  was  not  altered.  It  is  obvious 
then  that  the  analyslB  of  fluate  of  lime  has  given  a  more  exact 
result  than  that  of  the  other  flaates  analysed  above.  The  cir- 
cumstance that  the  fiuate  of  lime  becomes  transparent,  and 
appears  to  combine  without  decomposition  with  cold  sulphuric 
acid,  ought  to  gniacanlee  die  absence  of  silica,  as  the  slightest 
trace  of  that  earth  determines  the  immediate  disengagement  of 
silico-6noric  gas,  which  is  manifested  by  a  greater  or  soialler 
effervescence,  which  sometimes  occasions  the  mass  to  run  over 
.  die  vessel  in  which  it  is  contained.  It  is  probable  that  the 
reason  why  the  artificial  Suates  have  given  the  ratio  of  the  acid 
to  the  base  greater  than  the  fiuate  of  lime  is,  that  they  contained 
a  small  quantity  of  silica  which  could  not  be  entirely  separated 
ftom  them,  and  which,  in  the  analytical  experiments,  acconqia- 
oied  the  tluoric  acid. 

When  we  seek  to  determine  from  .the  capacity  of  saturvtion 
of  this  acid  what  is  the  ^uaatt^  of  oxygen  which  it  shovM  cmi- 
tain,  considerini;  it  as  a«  acid  with  sxyg^en,  whoae  conbuatible 
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nfieal  fau  never  yet  been  Boonded,  it  i>  dew  t 

«wi  tmiy  contain  a  quaatity  ofcecypia  eqwd  to  that 
Hm  iHwe.    ia  that  case,  Anonc  acid  wifl  be  c<wq>eeed  of 

FhioRDe 27-22 lOOKK) 

Oxj^ea 72-78  362-84 

(IbtaM 
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.A  Chemical  Analym  tif  the  CaiesUne  {Sulphate  of  Strviitian) 
Jeimd  at  Korteu,  not  far  from  Hanover.*  By  H.  Gnmer 
Ofaer.Beig,  ConausBair  in  Hanover. 

Though  the  neighbourhood  of  Hanover  is  rather  poor  in 
minerals,  yet  there  has  lately  been  obsM'ved  cselestine  both  in 
crystals  and  weathered  in  a  quarry  opened  for  procurinz  materials 
for  mendiag  the  roads.  I  have  analvBed  several  of  these  speci- 
mens, and  nave  obtained  results  tnaicating  that  they  constitute 
anew  variety  of  sulphate  of  strontian. 

The  place  where  this  nikieral  is  found  is  at  a  village  caQed 
Morten,  about  two  hours'  journey  from  Hanover,  where  the 
quarry  containin^he  sulphate  of  strontian  is  opened  at  the  foot 
of  a  mountain.  The  rocV  in  which  it  occurs  is  a  la^e  grained 
floetz  limestone,  which  contains  here  and  there  petiibed  encrini 
and  nummuU,  and  thin  veins  of  galena.  The  Huiphate  of  stroiw 
tian  hitherto  observed  passes  througK  the  limestone  in  three 
perfectly  parallel  beds  (Irummen),  distant  from  each  other  from 
24  to  3U  inches,  and  inclined  at  an  angle  of  from  60°  to  70°.  The 
breadth  of  these  beds  does  not  exceed  two  inches.  In  the  first 
of  these  beds,  the  mineral  occurs  in  a  crystallized  state;  while 
in  the  second  and  third  it  has  a  weathered  aspect ;  and  in  the 
third  bed  this  has  gone  so  far  that  the  mineral  has  en  earthy 
aspect.  The  first  bed  is  highly  impr^nated  with  clau  iron 
hydrate,  by  which  the  strontian  contained  in  it  is  coloured 
brownish-red.  Besides,  in  these  three  beds,  sulphate  of  stroi^ 
tian  is  found  likewise  scattered  through  the  hmestone  in  fine 
feathery  crystals. 

The  whole  of  the  first  bed  is  filled  with  the  strontian,  which 
has  a  fohated  or  radiated  texture,  and  a  silky  lustre.  Its  colour 
is  usually  milk-white,  but  h«e  and  there  it  passes  into  blue.  In 
the  second  bed,  the  strontian  still  retains  its  form ;  but  it  has 
quite  lost  its  lustre  and  its  colour.  The  change  is  still  more 
conspicuous  in  the  third  bed  where  the  stronUan  has  lost  its 
fcnn  likewise. 

M  6Ubwt%  AvHin,  *•!.  Is.  p.  n. 
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J  The  specific  gmvity  of  the  crystallized  miaeral  I  foimd  to  be 
.3-6906  at  the  temperature  of  72^°. 

The  chemical  analysis  of  this  miaeral  was  conducted  by  me  in 
the  following  manner : 

(A.)  Two  hundred  grains  of  the  mineral  were  reduced  to  afine 
powder,  exposed  for  half  an  hour  to  a  red  heat,  and  then  weighed 
while  still  hot.     No  alteration  in  the  weight  could  be  perceived. 

(B.)OaehundredaDdfiftygrainsofthe  mineral  were  reduced  toa 
tine  powder  in  an  agate  mortar,  mixed  with  thrice  their  weight  of 
carbonate  of  potash,  and  heated  for  two  hours  so  strongly  in  a 
silver  crucible  that  the  ma^s  had  melted.  The  matterwhea  cold 
was  softened  in  distilled  water,  and  then  washed  till  the  water 
employed  for  that  purpose  ceased  to  be  acted  on  by  reagents. 

(C.)  The  alkaline  solution  obtained  in  this  way  was  supersatu- 
Tated  with  muriatic  acid,  evaporated  to  dryness,  the  dry  mass 
was  redissolved  in  distilled  water,  and  the  excess  of  acid  satu- 
rated with  potash  without  any  muddiness  or  precipitate  making 
its  appearance. 

(D.)  The  earthy  residuum  was  now  treated  with  muriatic  acid, 
in  which  it  dissolves  completely,  and  the  solution  was  accompa- 
nied by  a  strong  eServescence.  Into  this  muriatic  solution  was 
added  an  excess  of  anamonia,  whereby  a  small  quantity  of  a  light 
brownish-red  precipitate  was  thrown  down,  which,  when  dried 
and  heated  to  redness  for  half  an  hour  in  a  platinum  crucible, 
weighed  032  gr.  I  dissolved  it  in  a  few  drops  of  muriatic  acid, 
diluted  the  solution  with  water,  and  mixed  it  with  prussiate  of 
potash,  by  which  the  iron  was  thrown  down  in  the  state  of  a 
prussiate.  The  liquid  thus  freed  from  iron  being  mixed  with 
ammonia  deposited  some  alumina,  but  the  quantity  of  it  was  bo 
small  that  it  could  not  be  weighed.  This  0'32  gr.  constitutes  the 
ferruginous  alumina  with  which  the  stronttan  is  mixed  in  the 
mineral. 

(G.)  The  liquid  thus  supersaturated  with  ammonia  was  evapo- 
rated to  dryness  in  a  porcelain  vessel,  the  dry  residue  was 
heated  to  redness  in  a  platinum  crucible  till  all  the  sal-ammoniac 
was  driven  off.  It  was  then  reduced  to  a  fine  powder,  and  digested 
in  16  times  its  weight  of  alcohol.  The  alcohol  was  raised  to  the 
boiling  temperature,  and  decanted,  while  boiling  hot,  from  the 
undissolved  residuum. 

The  alcoholic  solution  on  cooling  let  fall  fine  needle-form 
crystals.  Tliese  crystals  continued  to  be  deposited  during  the 
evaporation  to  the  very  last  drop.  The  crystals  thuR  obtained 
were  divided  into  two  equal  halves.  The  one  was  employed  in 
experiments  to  learn  the  nature  of  the  salt.  It  exhibited  the 
properties  of  muriate  of  strontian.  The  remaining  half  of  the 
crystals  were  dissolved  in  water,  and  the  solution  poured  into 
the  alkaline  ley  (C)  saturated  with  muriatic  acid.  A  white  heavy 
powder  fell,  which  was  sulphate  of  strontian.  This  regenerated 
sulphate  of  strontian  weigbedi  after  being  heated  to  teaness  in  a 
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platinnm  crucible,  54-75  gr.  Hence  it  follows  that  the  wKole 
sulfate  of  stroDtian  contained  in  the  mineral  amounts  to  I09-6  gr. 
(F.)  The  portion  of  salt  which  did  not  dissolve  in  alcohol  mu 
dissolved  in  water,  and  the  solution  evaporated  till  the  salt  was 
obtained  in  ciystals.  These  crystals  were  tables,  and  possessed 
the  characters  of  muriate  of  barytes.  Being  dissolved  in  water, 
and  mixed  with  the  liquid  from  which  the  sulphate  of  strontian 
had  been  separated  by  filtration,  a  precipitate  of  sulphate  of 
barytea  fell  down,  which,  when  washed,  dried,  and  heated  to 
redness,  weighed  39*25  gr. 

From  the  preceding  e^tperiments,  it  appears  that  the  150  gr. 
of  the  mineral  were  composed  of 

Ferruginous  alumina  (D) 0'32 

Sulphate  of  strontian  (E) 109-60 

Sulphate  of  baiytes  (F) 39-25 

149-07 
Loss 0-93 

150-00 
Consequently  the  constituents  in  100  parts  of  the  mineral  are  a> 
foDows  : 

Ferruginous  alamina 0-213 

Sulphate  of  strontian 73-000 

Sulphate  of  barytes 26-166 

99-379 
Loss 0-621 

100-000* 
This  ccelestine  is  remarkable  for  the  great  proportion  of  soU 
pbate  of  barytes  which  it  contains.  I  have  never  before  beard 
of  any  Cfelestine  containing  more  than  two  or  three  per  cent,  of 
this  salt.  This  circumstance  induced  me  to  repeat  the  analysis 
again ;  but  I  obtained  almost  exactly  tb^  same  result.  We 
must,  therefore,  as  I  observed  before,  consider  this  mineral  as 
c(Hi8titating  a  new  variety  of  ctelestiae  hitherto  unknown. 

These  remarks  apply  likewise  to  the  weathered  cselestine  in  the 
third  bed.  I  analyzed  it  in  the  same  way  as  the  crystallized 
celestine,  and  obtained  the  following  result : 

Alumina 1-00 

SnlphMe  of  strontian 24-00 

Sulphate  of  baiytes 74-66 

99-66 
Los 0-34 

100-00 


TWvM  tiie  Bidph*te  of  buytes  in  this  nuiflral  exista  in  tke  etftm 
ftaportkoa  as  the  so^tkate  of  Btrontlan  in  the  cTystaIU2«d  apcci- 
— nt.  Is  tfais  owing  to  tbe  washing  out  of  the  satpbale  o€ 
•troBtiui  by  the  action  of  water,  which  has  probably  produced 
the  alteration  obaervaUe  in  the  state  of  this  bed  ?  This  weathered 
■iiner&l  may,  ^m  the  great  proportion  of  b^rytes  which  it 
coBtaina,  be  considered  as  a  new  variety  of  sulphate  of  harytea. 

In  the  ooHection  of  minerals  exposed  to  sale  by  Mr.  GeisaleE^ 
in  Gttttingen,  amateurs  may  obtain  fine  specimens  both  of  tlu 
foliated  ceelestine,  of  the  feathery  varieties,  and  of  the  weatho^ 
kind,  as  that  gentleman  was  the  first  person  who  examined  the 
quarry ;  and  he  supplied  himself  with  aouudance  of  specimeea  of 
the  Btronban,  which  was  just  then  making  iu  appearance. 
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DtKriptiott  of  the  Proceu  of  man  njact  tiring  Coal  Gas  Jor  tke 
Li^itling  of  Streets,  Hoastt,  and  Pubtic  BiiildiHgs,  viith 
EuvatioHs,  Sections,  and  Plans,  of  the  most  improved  Sorts  of 
Apparatus  ;«wc  employed  at  the  Gat  Works  in  London,  and  the 
principal  provincial  Toima  of  Great  Britain:  accompanied 
with  comparative  Estimates,  exhibilin^  the  most  ecauomicat 
Mode  of  procuring  this  Species  of  IJght.  By  Fred.  Accnm, 
Operative  Chemi8t,'&c,     London,  1819. 

This  work  is  intended  to  supersede  a  former  treatise  written 
by  Uie  author  upon  the  same  subject,  by  conTeying  to  tlie  public 
«  particular  detail  of  the  newest  improremcnts  introduced  into 
the  manufacture  of  coal  ^as,  and  a  full  account  of  erery  thing 
connected  with  the  subject  likely  to  interest  the  public.  Mr. 
Accum  has  had  considerable  experience  in  the  erection  of  gat 
works,  and  he  has  availed  himself  of  the  experience  acquired  in 
tke  gas  works  established  in  London  and  other  {daces.  The 
consequence  is,  that  he  has  been  enabled  to  communicate  a 
great  deal  of  information  in  the  present  vork.  I  cannot  do 
better  than  recommend  it  to  those  who  are  interested  in  fluoh 
subjects.     It  will  fany  repay  the  trouble  of  a  perusal. 

He  has  divided  the  woix  into  16  parts.  The  first  part  is 
employed  in  pohiting  out  the  adrantages  of  this  new  mode  of 
procuring  ligot.  It  is,  perhaps,  not  the  least  interesting  chapter 
of  the  book  ;  but  as  it  conveys  do  new  scientific  information,  1 
shall  pass  it  over  without  any  particular  analysis. 

The  second  part  consisting  of  only  a  few  pages  gives  the  reader 
some  idea  of  the  mode  of  preparing  coal  gas.  This  gas  is  usually 
conaidered  as  carburettea  hydrogen  gas.     I  believe  it   always 


r^irf^"  •fOtiiM  of  diftt  gM  ;  bM  I  h«e  luvo' met  vnth  sny 
fwttl  gM  oomiBting  of  p»c  carbotctled  bydrog^en.  It  tuA  alwM 
proved,  in  the  cases  wDere  I  had  an  oppprtnnAy  of  examiaii^jt^ 
a  mixtuTe  of  carfonretted  hydrogen,  carbonic  oxide,  and  hydrogen 
gas,  the  proportions  of  which  vary  according  to  the  nature  ofthe 
coal  and  of  the  process.  When  the  heat  is  applied  suddetrfy, 
and  when  it  aoiounta  to  a  good  red  heat,  the  proportion  of  cai- 
boRtted  hydn^en  n  greatest,  and  w1k»  ^e  heat  is  low,  the 
proportion  of  pure  hydrogen  is  greatest.  Olefiant  gas  and 
sulphurelted  hydrogen  are  probably  likewise  present ;  though  in 
tnnall  and  vanable  quantity.  There  is  another  circinnstance 
connected  with  diis  gas,  which  has  not  liitberto  been  noticed ; 
but  which  must  have  some  influence  upon  the  light  whidi  it 
yields.  Coal  gas  has  always  the  veiy  same  smell  as  the  oil  or 
naphtha  which  coal  yields  when  distilled ;  therefore,  it  obviously 
contains  a  certain  portion  of  naphtha  mixed  with  it  in  the  state 
of  TRpDur.  When  na^rfrthn  is  put  in  contact  with  a  quantity  of 
common  air,  or  indeed  of  aoy  gas  whatever,  a  portion  of  it 
mixes  with  the  gas  in  the  state  of  vapour,  and  communicates  to 
it  the  pecnhar  smell  by  which  it  is  distinguished.  Gas  thoa 
contaminated  with  the  Tapour  of  naphtha  is  not  easily  porified 
again.  It  may  be  allowed  to  remain  in  contact  with  water,  or 
even  passed  through  water  without  losing  any  of  the  naphtha 
vapour.  The  quantity  of  this  vapour  contained  in  coal  gas 
depends  upon  the  temperature  of  the  naphtha  and  gas  whea 
placed  in  contact.  At  the  temperature  of  55°  the  hulk  of  air, 
when  placed  in  contact  with  naphtha,  is  increased  3  per  cent. 
I  And  that  the  specific  gravity  of  vapour  of  naphtha  is  2*26,  that 
of  common  air  oeing  1*00.  From  this  it  will  not  be  difficult  to 
detennine  the  quantity  of  naphtha  widi  which  coal  gas  is  usually 
contaminated.  One  volume  of  vapour  of  naphtha  for  complete 
eombustioa  requires  rather  more  than  2-4  volumes ;  but  not 
qoite  so  much  as  2*5  volunes  of  oxygen  gas. 

As  carburetted  hydrogen  gas,  carbonic  oxide,  hydrogen, '  and 
olefiant  gases,  are  all  deatitate  of  antell,  and  as  coal  gaa  haa 
slways  a  strong  stnell  of  naphtha  from  which  it  cannot  be,  or  at 
least  has  never  yet  been  deprived,  I  conceive,  that  the  presence 
of  the  vapour  of  naphtha  in  it  wiH  not  admit  of  a  doubt. 

In  the  third  part  our  author  gives  a  classificatiou  of  pit-coal 
as  &r  as  the  production  of  coal  gas  is  concerned.  I  need 
scarcely  remarlc,  that  our  author's  (itivision  is  very  impeifect 
indeed ;  and  that,  as  he  gives  no  description  of  the  varietiea 
which  he  names,  tJie  division,  imperfect  as  it  is,  is  of  little  w  no 
nse.  For  an  idea  of  the  composition,  which  will  emdrfe  Ae 
reader  to  limn  some  eccnrate  ideas  on  the  subject,  I  refer  to  a 
paper  of  mine  on  the  coal  found  near  Glasgow,  onbhshed  in  the 
AttHois  of  Philosophy,  xir.  81.  Mr.  Accam  divides  coal  into 
three  classes : 
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1.  Those  kinds  that  contaia  much  bitamen.  The  following 
table  exhibits  the  maximum  quantity  of  gas  obtaioable  from  coals 
beloDopng  to  this  class : 

One  ctLildron  of  coal  )itiidncn  Cable  fcrl  oTpa. 

Scotch  cannel  coal. 19,890 

Lancashire  Wiggan  coal 19,608 

Yorkshire  Cannel  coal  (Wakefield) 18,860 

Staffordshire  coal,* 

First  variety 9,748 

Secoad  variety 10,223 

Third  variety 10,866 

Fourth  variety 9,796 

Gloucestershire  coal,t 

First  variety  XForest  of  Dean,  High  Delph) 16,584 

Second  vanety  (Low  Delph) 12,862 

Third  variety  (Middle  Delph) 12,096 

Newcastle  coaJ, 

First  variety  (Hartley) 16,120 

Second  vanety  (Cowper's  High  Main) 15,876 

Third  variety  (Tanfield  Moor) 16,920  " 

Fourth  variety  (Pontops) 15,1 12 

2.  Hie  second  class  consists  of  coals  containing  a  smaller 
qoantity  of  bitumen,  and  more  charcoal  than  the  preceding. 
The  following  table  exhibits  the  maximum  quantity  of  gas 
obtainable  from  coals  belonging  to  this  class  : 

One  chaldrDB  of  co&l  pfodacn  CaWcfeel  *lpa. 

First  variety  (Russel's  Wall's  End) 16,876 

Second  vanety  (Bewick  and  Craister's  Wall's  End)  . .  16,897 

Third  variety  (Heaton  Main) 16,876 

Fourth  variety  (Killings worth  Main) 15,312 

Fifth  variety  (Benton  Main) 14,812 

Sixth  variety  (Brown's  Wall's  End) 13,600 

Seventh  variety  (Mannor  Main) 12,548 

Eighth  variety  (Bleyth) 12i096 

Ninth  variety  (Bardon  Main) 13,608 

Tenth  variety  (Wear's  WaU's  End) 14,1 12 

Eleventh  variety  (Eden  Main) 9,600 

TweUlh  variety  (Primrose  Main) 8,348 

3.  The  third  class  consists  of  coals  that  yield  little  or  do 
bitumen  when  distilled.  The  followinjg  table  exhibits  the  maxi- 
mum quantity  of  gas  obtainable  irom  tws  class  of  coal. 

•  Thrjr  rcqaira  a  mocli  blghcr  Maptnfnc  tktn  b  neccnary  foj  Iba  dcceatpMk 
Um  •TNewcairle  coal. 

4  Uoft  varlcUc*  arMd  ■  peTon  sad  very  Mablc  Mkc 
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Welch  cotH, 

First  variety,  iirom  TramsareD,  near  Kidwelly  ....^. ...  2,116 
Second  vanety,  from  the  yard  vein  at  the  same  place . .   1,656 

Third  variety  from  Blenew,  near  Llaadillo.  '. 1,418 

Fourth  vanety  from  Rhos,  near  Ponty  Barrea 1,272 

f^fUi  variety  irom  the  Vale  of  Owenaratb 1,293 

Sixth  variety  from  ditto '. 1»**6 

Id  Part  IV.  the  author  gives  us  an  accoant  of  the  retorts 
employed  for  manolkcturing  coal  gaa.  They  are  m^e  of  cast- 
iron,  and  a  cylindrical  snute  has  been  ultimately  preferred. 
They  are  6^  feet  long,  and  1  toot  in  diameter.  Five  ofthese  are 
now  arranged  in  a  kind  of  oven,  which  are  rained  to  the  requisite 
temperature  by  means  of  three  firea  below,  and  so  t:OQtrivea  that 
the  flame  plays  equally  round  the  retorts.  For  the  contrivances 
for  conveying  away  the  gas  and  separating  the  tar  and  the- 
ammoniacal  hquor,  I  must  refer  to  the  work  itself.  The  quantJly- 
of  coal  necessary  to  be  burned  as  fuel  in  order  to  decompo8& 
100  lbs.  of  coal,  varies  from  20  lbs.  to  25  lbs. 

The  greatest  quaoti^  of  gas  is  disengaged  at  first,  and  the' 
qoantity  of  product  diminisheB  continuaUy  during  the  process. 
But  ^e  auuior  proves  in  Part  V.  by  satisfactory  experiments 
made  on  a  large  scale,  and  repeated  for  a  sufficient  length  of 
time,  Uiat  it  is  more  econooiicu  to  continue  the  application  of 
the  heat  to  the  retorts  for  eight  homv  than  to  stop  after  aa 
interval  of  six  hours. 

In  Part  VII.  the  author  shows  that  in  London  it  is  more 
economical  to  decompose  the  coal  by  a  strong  red  heat,  thoi^h 
the  retorts  are  sooner  destroyed,  than  to  employ  a  low  heat,  which 
yields  less  gaa,  but  allows  the  retorts  to  last  longer.  The 
retorts  ought  to  be  made  of  light-grey  caat-iron,  not  of  the  soft- 
est kind,  which  is  unable  to  resist  a  continued  heat.  They  must 
be  always  kept  red-hot  as  long  aa  they  last.  If  they  be  allowed 
to  cool,  they  waste  much  sooner.  In  London,  1000  cubic  feet  of 
gas  can  be  made  for  seven  shillings.  Cannel  coal  it  appears 
yields  its  gas  at  a  lower  temperature  than  any  other,  and  is, 
therefore,  best  adapted  for  making  coal  gas. 

One  of  the  most  curious  parts  of  the  coal-gas  machinery  is 
what  is  caUed  the  horizontal  rotary  retort  invented  by  Mr.  Clegg, 
and  gradually  brought  to  perfection.  Our  author  employs  xm 
seventh  part  of  his  work  in  explaining  this  curious  apparatus. 
We  cannot  do  better  than  qnote  this  article  (abridging  it  a  little) 
as  a  specimen  of  the  work,  which  is  likely  to  inteiestthe  reader. 

StrimUl  Rttmy  RttitM,  If^  trtugU  into  VUfirr  mmt^mdartig  Oal  On, 

Tbe  BSiij  dlM^TUUgn  athadRBt  oa  ibe  plaa  of  deconpoitii|C  cmI  in  noMn 

froM  fln  to  trn  Inchri  in  Ihlrknni,  u  ilrcad;  luncirntl j  expoMd  Id  Ihc  prMnU 

la{  pMti,  hod  ■ainrallj'  Ibe  rfcci  of  developlas  ■  P'>nc)i>le  of  manafacHriniE  coal 

pi,  wblek  pracIlM  kai  now  rally  niabllilMd,  mbcIj,  tliat  to  dcconpoM  cuni,  in  , 
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.tfaiB  Uj^nftMiilwolnrnBrtiKhniDlhickDm,  ii  ta  oblain  tha  gcwIoK  «u«iUt*' 
ofgas  rrnm  a  giocD  quantily  nrcnal  at  (he  Irait  eipeotr. 

Mr.  C\rgg  *«i  IhefirttprrtoD  who  poiglrd  uulln  ttie  public  Ihr  Ki1*an(a|;«lKal 
ntialncctuF.rraiBtUiiBadcikropemliaf,  and  lo  kin  neare  )aa*bi*d  Totthe  con- 
ittBciian  of  an  apparaliu,  ihc  ^rwil  ini^niiy  aad  MiptritKiiy  uf  wbidi  ntlOei 
wbjl  ii  called  ihe  horizoDlal  roiarjr  reloil,  to  all  Ihe  nerit  and  pruiK  thut  bclonn 
lo  llie  character  of  an  original  iaveolion. 

The  nameruuiAiiil  ureal  odraMagn  of  lM»  dittillatory  apparatni,  (he  npidir 
lacreatlngaduplinanril,*  and :tliciilau)icerlainpr.>t)iecl  which eztiuaf  their Dlll- 
matfly  iupersfdinjj  all  tnrmcr  meihodi  of  drrnropoiLng  rnal,  liuike  it  proper  ihal  I 
thould  ]ny  before  the  reader  si  full  an  a'ccnuat  Ai  my  llmill  will  perinit,  of  tbe 
ctnsl,ruction  and  operolion  of  Ihii  reiort,  iMid  ihe  wudf  of  nppljinjiu  and  Ibia 

iibicblbaappariuuibiFnDd»Kane>lnceJuflr>tndapila^,toadofwbkliDod«Krin. 
lion  liai  jiel  been  laid  befure  the  piiUlw, 
The  f'lllDwtag  account  uill  reader  Ibe  t^ostrncliup  of  Ihii  retort  tuSdenllT* 

DacHfthn  of  the  HerlanUl  Xtlaiy  Rcturti  m(  tie  Btjal  JHo/.  { 

The  hnrliunlal  mrary  rMnru  ai  ihe  Rojol  Mini  ore  hollow  cylinder!,  elehl  feet 
4ix.iaabuin  dinneter,  aod  15  iacbrt  bifb,  arched  a  little  at  Ibe  lop.  Theyar* 
made  of  wrnughUma  plain,  Ualfaniuchthkk.rlirtlrd  tn|[«(bcr  in  IHe  owover  of 
a  ilcam-cngiiie  boU.r.  A,  A,  A,  flg.  I,  Plate  Clll.  cxliibiH  n  pvpendicular  iec- 
Uon  of  Ibe  rolary  reiort.  Id  flg.  S,  Ihe  reiort  i>  teen  Bled  In  Ibe  brick-Hork  i 
a,  tf.  »,  ihoiri  Ihe  mealh  of  ike  reiort,  lliroagh  whkl)  lb*  (wall  are  iotrodiireil. 
and  friim  whence  the  cpke  ii  nithrtrarrn,  II  ii  alio  •bowii  io  p«npeeliTe  nl 
B,  B,  B,  Og.  6.  The  mouih  it  cloied  » ith  a  cott-lroD  door  lilted  ua  air-light  by 
grinuing. 

The  donr  ii  eoDnecteil  nl  ilt  upper  and  lairtH'  eilreoiiliet,  wilh  a  frane  nU 
odjuMlogrod,  lee  D,  B,  tg,  i,  b.v  mrani  of  which  It  may  leadllf  be  (lided  dnirq 
heloir  Ehc  uioulb  nt  the  teiiirl,  nbea  Ihe  coali  ate  lo  be  inlrodutcd,  or  cuke  ii.m 
be  withdrawn.  To  ihe  upper  rxlrrmily  of  ihe  rod  B,  lig.  8,  is  hied  a  lever, 
loaded  wJlk  a  CBDnlerpolir  neigbt  C,  (o  balance  the  door,  and  to  render  Ibeopea- 
iag  aiid  clpiine  of  it  eoay  and  eipedllioui. 

The  moulb-pieceand  Iti  door  ii  Ihrer  feel  long,  and  aine  inehei  widei  it  pf». 
jectt  nlneinchei  beyond  Ihe  brick-work  or  fiiriiuci!  in  wbiuh  Ihe  letort  ii  Axed,  ai 
May  be  leeu  at  a,  Rg.  8. 

Tlie  fire-place,  w'birb  ii  oa  iIk  oppotile  ■■ide  to  ibat  of  Ibe  maolb  uf  Ihe  retottt 
benu  only  oM-lblrd  pan  of  Ibe  whule  capacity  nf  tlie  lelorl  lo  that  rirsree  whkli 
liflroprr  fnrlhe  complete  niid  rapid  drcnoipoiilion  of  the  cnalt  while  ihr  remaio- 
ii>g  parti,  which  ate  not  OTrr  Ihe  fire-place,  and  lo  whlcli  Ibe  fire  fiucs  do  Dot 
riieud,  are  kepi  at  a  lower  lefoperatve. 

'i'fac  Jluccnre  directed  under  aboat  ont-lMrd  of  Ihe  Area  nf  the  bailom  of  tkr  K- 
lort,  and  afiar  haTiiig  pa»rd  nier  nne-tbird  jiarl  or  Uic  nreauf  tticinp  of  ibe  reiort) 
they  pa<^  into  die  chimneys  Fig.  5,  exhibiu  the  direction  of  Ihe  fines  ;  A,  A,  tbe 
i««i  OBd  Ibe  fire-place.  The  whole  rHon  i>naarded  fraia  ibr  combcI  of  lhe«T^ 
nhicb  wonld  toon  deMroy  it,  by  lire>brioki)  it  noiwtihflHading  apcedily  rretivM 
the  full  cHect  of  Ihe  heat,  nod  tel^iu  its  (eoipara lure  whin  once  healed  foraloHf 
Itme.  Pig,  2,  clbiUJIione  of  Ihc  relorli  fined  In  iu  furnacr.  Aperipective  liew 
uf  three  retiirliniay  beiean  in  fifr- 6. 

TJK-anjIi  the  conlre  of  Ihe  reiort  pH>«*  perpenAicDlnrly  an  -Iron  shnf-'.  Da  a« 
ihownin  Iheteclionoflherelarl,  fig.  1,  and  ali<iiuGg.%  The  lower  exlFcioilf 
of  tbeihnfl  rCTolTei  u|ion  Ibe  bottuui  of  Ibe  reliirl,  in  aciip-tbapcd  carity,  wbllt 
it>  upper  rxtremily  passes  thronsl>  the  roof  of  Ihe  relnri,  where  ihe  latter 'u  and* 
ail-4i(Cht  by  meaiu  uf  n  pipe,  E,  fig.  a,  aud  E,  flg.  1,  c;laKd  nl  Ihe  lop  and  •«» 
roniuliiig  ibetbafi  {  and  heuce  lbstli{it([Biaitalan}>^>rncrve  ill  ct^olie. 


t  Anaccnnnl  of  the  nriglanl  conBlruclion  nf  the  rotary  rrtnrt  010}  be  seen  in  lh« 
1lepnMt.iryorArtj,  No.  CLXXVl.  1816,  n.  I  )  andnUn  inlhe  Jouroal  of  Scieoi^ 
*»I.  11.  p.  139. 

;  Tn^rpLnrltlalfty  eieclcdnt  the  gai  works  at  Blrminghan,  Chester,  Brivtol, 

■&c.  nicsimUHrlo  thoieaitbeMlnt. 
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To  (he  lowarnctrcuilyof  ihc  ibkn  ta  kejed  it  boi,  orccolce  piM«<tertnk«ll7 
(■lied  a  me  ceulre),  F,  flf.  1.  I(  h  alto  »eto  in  ibe  perpeBiliCDlur  MClion  tt  Ihar 
retori,  Sg.!.  From  Ihii  (liBriradliile  1!  wrou|h(-1rnn  Droii,  G,  G,  6g.  !,■  Add  !«■ 
■Mbeuoude  in  Ibeboi.  Time  vnu  are  ckTaled  i)ine  incbe*ab>i?e  the  batton 
of  ibe  reiorl,  nnrt  eilcnd  la  nrorlj  wilhlo  ii>  whale  inner  CircDnfercDcr.  Th^ 
«re  wrdgr-ihapnt,  ond  Iheir  |[realrtl  illanicler  ii  m  right  nnglei  Id  Ihe  base  of  lb* 
ntartf  iii  Ihal  fhe  wrighl  of  (he  arm  rnit  on  Iheaxif.  Thry  are  Inlenectcd  by 
(WO  coDcenlrie  rlnjfl,  nt  will  be  wen  nn  ln)iieCtlTi)c  fl|;.  3,  nhich  elhiblti  Ihe  plan 
dfrtcretari,  togrlher  w>lh  lEie  irouaroH,  G,  C,  ami  eoncrnlric  rings.  Tile  ceatr* 
affif.  S,  •honiaUuthRjilan  of  Ibe  ruse  eeulrc,  F,  A|;.  I,  inlu  which  ihe  ami  an 
keyed. 

Brlnem  (beariiu  are  plactil  12  thallow  Iran  traji  ar  boiet,  riaUiuad  lo  eontal* 
Ihe  eoal  fniHi  which  the  gai  i>  la  be  oblained.  The;  are  fanned  lo  Ibe  tepnent  afa 
«irtle|  hence  (tie  whale  terin  of  Ihcm,  when  arranged  in  Iberrtarl.eihibiliBilHl. 
tow  circalar  (ray,  which,  when  aiotluu  ii  giTcu  to  ibe  ihaft,  may  beauule  I* 
te*al*e  wilhio  iberelort. 

Fig.  4,  exhihiuoae  of  the  ihaltoir  Irnja,  or  eoal  baxei,  in  peripective. 

It  will  be  obTiaut  that  by  the  mal'iDn  of  (be  tbaft,  any  onniber  of  ibe  Irayt,  sc 
coal-bitxn,  can  readily'  be  brought  friES  Ihe  culdeM  Ja(o  (be  bolteit,  and  froia  (b* 
^Itett  intii  Ibe  FaJdm  ])arl  oF  Ihe  relart. 

H,ag.  S,and  a,  fig.  i,iia  prriiendicidar  ptpeiilualed  atthemargiD  oFlbe  relo*^ 
dote  lirhind  tbe  moulh-pirrr,  and  cuDicqaeDlly  In  the  coldeit  purl  of  the  relaiC. 
It  tervei  lo  carry  off  llie  disiillulory  prnducU  evolvrd  from  the  coal,  and  eantaa 
part  of  ibe  vopouroci  lar,  which  bccosiri  coDdenKil  in  il,  lo  lilekle  back  afaiw 
upon  (he  eoal  in  tbe  retort,  In  order  to  become  coiincrled  into  ga>,  when  Ihe  coat 
«a  which  it  fkllt  beeDmcititnated  over  (be  Bre-placir, 

Thii  pipe  it  fnrnlihed  alii*  upper etiremily  with  a  l^raaJic  vafse,  T,  flg.  2.  It 
««uiiti  limpljr  of  no  iuverled  cup,  X,  Bpplied  over  the  upper  open  eilremitj  of 
the  petpead  Icnlnr  pipe,  H,anit  sabmened  into  a  cup  fnrniFit  of  a  porltun  of  larger 
pipe,  lurmnDding  the  pipe,  H,  coDlnining  lur.  The  imiillf  r,  or  ionrr  clip,  X,  ia 
Tcprneoled  inihednign  raised  oat  of  ilic  liquid  cooiaincd  in  the  auiet  cup,  J,  t» 
'•bowanaperlurr,  Y,mude  In  iheunaller  ur  inurr  cup  ;  the  we  of  which  will  he 
oienllaaed  Iteredflcr.  The  inverted  cup,  X,  ii  furnithed  with  a  ebaia,  one  ci(Te- 
wlly  of  which  il  faileoedlu  Ihe  upper  eilremlly  uf  the  nip,  the  olher  pauesnver  ft 
(oiall  wheel,  and  deiceDcli  [hrangh  the  roof  of  ihe  building,  ■>  shown  in  Ibe  de^^ 

K,  fig.  8,  iia  braucbpipe  proceeding  lalersllji  from  tbe  perpendicular  pipe,  H  t, 
it  rnminuniratee  wilh  Ihe  hydi^iulic  bua,  L.  H,  il  n  pipe  which  proeeedi  finn 
tbe  hydranlic  box,  L  ;  11  (ervn  l«  cairy  away  the  gateow  aod  liquid  prodocla 
4o  theii  place!  iifde-liuallou. 

'  M,  fig.  8,  or  tig.  S,  it  an  Iron  flop  table,  placed  level  wilh  the  bottom  of  IW- 
monlh  (?  Ihe  reiorl.  li  ii  conirDicnt  In  huld  ttvrral  coal  irayt  rcadj  chargeC 
«ilh  coal  in  a  irate  fit  lo  be  iatroducrd  into  ibe  retort. 

The  fiie-plocr,  Biici,  and  ash-pit,  of  Ihe  furnace,  in  which  the  retori  ii  Siedt  B*r- 
•vBcionlly  obfioBi,  by  mere  inipectloD  of  fig;  S.  The  front  elevatiuo  of  therriuK 
Is  leeo  In  Bg,  •,  wtiicb  eibibili  three  borlznnlal  relorli  |  two  cf  which  bsM  the- 
doar  oT  themauih.pieceklided  down,  end  one  with  the  door  In  lli  place,  or  ihwk 
^ha  circular  rlog  sera  ia  ihia  deilgn,  o(  ihe  lop  of  each  reiorl,  which  ml|  oa  icMi- 
baarii^  bar^  the  extremilies  of  which  are  let  inlo  ihe  end  w.illi  oF  the  fhriiac^ 
aerici  in  toppsrt  Ibe  raoraf  Ihe  retort  by  meaal  of  bolls  proceeding  from  Uie  iium 
■Me  (if  the  rouCi  Thie  arraogemcnl  it  lilicwiie  showii  in  Ihe  leciion,  fig.S.  M 
4he  bended  pail  of  Ibe  perpendiculBr  pipe,  H,  Qg.  3,  ii  seen  ■  bonael.  at  coier^ 
which  rloMf  aa  opfniog  nuide  Into  the  pipe,  H,  thruugh  which,  by  meant  oC  aa 
Jroin  rod,  Ihe  lower  eilremity  of  the  pipe,H,may,  frnn  lime  lo  time,  be  eiomincd^ 
tognard  against  nn  i  ncr  as  latin  n  of  decomposed  tar  I'lr  cartiDnaeenas  mailer  ihoC 
AighC  happen  10 uccunujate  in  lh:il  part  of  the  pipe.  Tbr  nppcr  pari  afllie  pire>. 
H,  ahoie  ihe  boonel  at  ilie  bended  purl,  requires  no  eiamivili^D. 
*,  Bg,  1,  and  i,  Gg.  3,   ii  the  Ounch  oF  the  reioii]  c,  fig,  I,  the  flanch  of  4lie 

£r«>c  bai,  againit  which  the  cutter,  d,  benn,  to  readec  tbe  laoulh-plece  air.ljgbl  t 

•  latheharliviitalpalarf  Telnrlial  the  Obaiiar,  Birmiaabam,  and  DriFiiil  gw. 
w«r%«,  whieh  are  18  feet  •  iaehn  to  diMielcr,  t^,crc  are  10  arm*.  At  game  fai 
worki,  ibearamaiCBadaefckM'IraD. 

t2 
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f,tg,  I,  Micof  (beeTc-boltf,  orarm,  wblch  lopport  the  enm  bar,  ci  Itbdii 
•MB  ml* in  IbepUa  of  ibereMrl,  if.  3.  In  tbli  agoK,  I  b  Ibe  laack  of  tb*  raM^ 
««il  c,  the  door. 

Tboc  few  pnrtlealan  will  be  laBcint  lo  nable  Ibe  r««der  to  HodenlBni  I 
^•■ilTBclian  of  Ibe  retort  |  Inaction  l>u  fbllowii 

^ctian  aad  Jba^miMl  a/Kc  Harliantal  Jletary  lUiri. 

When  the  retort  iibeated  lotbe  proper  tempers  lore  forthedetonpoatliaM  of  tie 
«•>!,  tbedooriiilldeddown,  and  the  eoal-boxei  charged  witbimall  eool  areatiM 
Ma  therelnrt  from  the  table,  M,  Bf-S,  ode  bj  one,  m  that  cacb  boxr«stafi^ 
■poB  the  concentric  ritigf  placed  belweea  the  nrni  of  the  rclorlt  the  <t«ar  ii  ibB  i 
altded  up  agalo  Into  lit  place,  and  readered  alr-llght  by  mrani  at  wedgo. 

When  the  whole  circle,  fif.  S,  l>  thai  filled  with  coal-boiet  (the  cokl  ibtMld  bv 
•pread  In  ibe  bnxei,  in  layen  two  or  Ihree  lochet  <D  depth).  It  It  obvlotu  th«l  of tf 
the  13  boin,  roitr  onlji 'can  be  liloated  directly  oTrr  (he  fire-place,  while  te 
temainlDg  eight  arc  placed  right  and  left  lowardi  the  door  of  the  retort.  The  coal 
in  thr  fDrmer  boiei  rcceiTn  the  foil  efecl  of  the  heat  (lee  the  plan  of  the  Are  lace 
•f  Ibe  retort,  ig.  S),  while  the  rrmainlnj;  elgbt  boici,  to  wbirb  the  fire  doci  aat 
extend,  are  Icm  healed.  The  coal  in  Ihe  four  boxet  which  are  In  the  boltetl  pan 
•rthe  retoRbeeonwt  rapidly  decomposed,  while  lite  cnal  In  all  Ibe  other  b«mt  it 
gradoallj  heated,  and  conitqaeotly  drprived  only  of  molitnre,  previoaa  to  bei^ 
•alyected  to  the  greatnt  heat.  The  box,  which  It  titnaied  under  Ibe  coDdcHitc 
pipe,  H,  tig.  8,  near  the  eolrjr  door,  Teccivei  the  cnodenwd  tar  wbid  iricklca 
d*wa  the  pipe,  H. 

Now  let  >u  lappoie  thai  the  coal  In  Ibe  fonr  boiea  otct  Ihe  Are  pUce  b  fUlj 
4econpiiicd,  which  wilt  be  the  cate  if  SS(  Ibi.  of  coal  nre  In  each  box,  ia  l«* 
boar*,  the  workmaa  then  tnrm  Ihe  thaTI,  E,  B|.  fi,  one-third  part  of  Ihe  circanft- 
reaceof  a  circle,  by  pulling  lowardi  him  by  mean  of  an  iron  hook  Ihe  nearPKua* 
•ra  iIhU  may  happen  to  be  oppoiite  lo  the  door)  Ihii  nOTn  thme  bnxca  which  14 
<he  coaneacenienl  of  the  operation  were  oier  Ihe  flre-place,  towardi  Ihe  coMot 
pact  of  the  Telorl  t  naaicly,  towardi  the  door  which  li  oppotlle  to  the  flrC'place^ 
Mad  a  aecond  leiici,  or  foar  of  the  adjacent  boiei,  are  bronghl  in  iBm  fata  Ibe 
hotieit  part  ofthe  retarl,  oroTcr  (be  are-pUcc,  fron  whence  the  preceding  bazc* 

When  Ibe  coal  In  ibe  lecond  lerlei  of  boxeibai  been  two  boon  )o  the  iMttleU  put 
4f  the  retort.  Id  deeonpoiltloa  will  he  complelcd  f  Uie  worknan  therefore  lar^ 
-the  fbafi  again  one-lbird  part  of  a  circle,  and  a  third  irriei  adianceiia  tbeir  places 
while  a(  Ibe  uine  time  Ibe  fint  wria  bccovei  lilualed  oppotlle  Ihe  entry  door  aT 
(be  retort,  from  whence  ihey  may  be  withdrawn  and  exchaoged  for  an  exlia  aelaf 
«a*a,  ready  charged  with  coal,  and  placed  on  the  iron  lable  for  that  pnrpsie. 

In  ihii  manner  the  operation  proceed*.  One-third  pan  of  llw  whole  charge  at 
-caal  within  Ihe  retort  I •  al  way*  in  the  act  of  becoming  deenaipoied  |  anotber  third 
part  li  gradually  heated,  and  totally  deprlTcd  of  noiitnre,  prcrloai  to  iti  beinc 
aipoKd  to  the  lemperatnre  Decenary  for  111  decompotllion  i  and  lite  rmalnlay 
third  pari  placed  in  the  coldot  pari  of  Ibe  retort  recclTci  that  portion  of  tar, 
'  wbicb  etcapci  decompcHltlan,  and  Iricklet  down  the  perpeodicalar  pipe,  la  aricr 
M  be  decoMpoicd,  when  ihe  coal  apon  which  it  fall)  becomn  lilvatedoTerlhe  be- 
place,  Heocctbetinaotily  of  tar  obtained  from  doc  chaldron  of  Newcaitle  coal, 
when  decaai)toied  by  meant  of  an  horitonlal  rotary  retort,  teldon  antoanti  la  man 
than  War  TO  Ib.i.  wbercai  (he  lamc  qnantity  of  coal,  when  d^ompoKd  by  ateaa* 
-AfeyliDdrtcal  or  parallelopl pedal  reiorti,yieldineTerlen  than  froB  ISO  to  ISO  Ibi. 
AaborlzonlalrotarT  relnit,  IS  feel  <  lochei  in  diameter,  and  IS  tnchei  high,  hr- 
alihei,  in  the  ordlnai'y  way  of  wui-king,  ever^  S4  hoori,  IG,O0Q  cnbtc  feet  sT  )pa, 
-when  flKlrnyioflhe  Tetorl  arecbnrged  with  three  bntheli  of  Newcmitle coal,  ne 
weight  of  the  retoil  it  I'brec  toni  t  lit  capacity  ISO  cubic  ttrl. 

Tbe  bydnnlic  valve,  i.'boTe  deierlbed,  lerfei  merely  to  reilore  the  eqalllbrlaB 
Mlween  tbe  gat  wilhln  lh>t  relxrl  and  the  atampbcric  air  withnnt,  previooi  to  tba 
apenlngortliedoorortbe  .-wonlh  of  the  retort.  To  efecl  Ihii,  Ibe  workman  raiwa 
the  cnp,  K,  by  neaM  of  Ibe  ebaii  i  to  that  Ihe  i^l  bole,  Y,  la  Ibe  cap,  X,  be- 
caaKtraiirdoulaftbelarta  tbe  cap,  I,  and  baclMat  It  again  whea  tbe  retort  b 
ctarged  1  ibii  npciatloa  re^nlrii  two  mloaiei.  We  have  lUled  alrcftdly,  tbM  lb* 
door  DflherelonitgraBadalr-Itgbfl  and  bcDce  ll  reqalrc*  m  lollag. 
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Tbe  advmDtBgei  of  Ibe  node  of  DaDufactaring  coal  pu  b;  mam  of  borlisnt*! 
foUrjF  letorin,  caniiil  Id  ■  HTing  uf  furl,  rnBr,1abi>nr,  and  Bachioerj,*  gain  1>  ih* 
^oantiljr  of  gu,  aad  increiiK  in  the  qtwplily  of  coke. 

Bating  af  Fuel — The  mail sf  coal  lal^cctpd  lodecampotitiMilirlnKTedarcdfraB 
the  diraeaiioiu  required  io  Ihe  old  plan  (bj  meaa:  afcjliodrlcal  relorli)  ta  rbenoi^ 
rowetl  available  lioiill,  Ibere  being  no  outward  crnit  of  coke  Io  be  kept  red~hM 
for  boon  to  no  pnrpolc,  irbile  the  decompafilion  of  the  ioierior  man  of  coal  b 
gains  <">  >  >be  coke  Use]  fbejsg  u  lOan  ai  fomed  rtmaved  from  ihe  (Diirce  of  heat, 
and  applied,  wbile  cooling,  Io  ttarm  up  a  freah  lupplj'  of  cos)  next  in  order  of 
beciimlDj  decompoied,  Imlead  of  beio);  diicharged  io  a  rcd-hol  ilale,  into  (he  open 
>ir,ai  rrqufrei  Io  be  done  In  the  practice  before  detailed — ibc  whole  fael  in  ibort 
beiognecesiariljand  beneficiallj  expended — theuving  of  coal  employed  at  fuel  !■ 
thfi  reipecl,  ii  ciocllir  ihe  gsiniog  of  all  thai  it  loil  on  Ibe  plui  of  eraplnying 
cjlindrical  or  an*  of  ihe  relorli  before  deicribeJ.  Hence  one  chaldron  of  coal  i* 
decompowd  ■(  Ibe  gni  eitablishmenti  where  boriionlal  rotary  relortiaro  in  BctloB 
bj  Bkcans  of  SO  pel  cent,  offoel,  and  at  tnme  eilablithnonU  an  expert  ilaker  wUI 
work  the  relortiwilh  15  per  cent,  of  fuel. 

Sosing  s/  3%nc. — The  taking  of  lime  does  nol  merely  anonnl  Io  what  if  cobm- 

Jnenl  oo  the  ipeedier  decnmpotltlnn  of  the  coal,  and  ihe  uving  nf  ibul  healwhick 
>nae>ly  required  to  he  kept  up  a  length  of  lime  Io  no  adequate  parpoie  t  it  att» 
include)  all  that  ii  gained  incouiequence  of  Ihe  rcialving  motion  to  which  ibecnai 
b  tnburilted,  luperieding,  u  hai  been  already  men  I  ioned,  the  oecenily  of  diichargb 
inrlbe  coke  in  an  ignited  ilnle  from  Ibe  relnrt. 

When  Ihe  coke  ii  removed  red-liol  from  the  cylindrical,  paralielopi pedal,  wmi- 
cjlindrical,  or  ellipioidal  relnns,  Ibe  charging  of  the  diitillatory  leuel  witb  freak 
coal  produce!  luch  aiudden  redncliuD  ofiempcraiure  thai  from  Ihrce  to  fonr  lionra. 
Incriiably  elapse  before  Ihe  relurl  ii  agnin  in  a  full  working  ilate,  and  Is  thia  cii^ 
camitance  ibe  worknco  (perkapivery  jatlly)  atlribnte  Ihe  freqnenl  luddeo  iiyary 
wticb  Ibe  diitlllalory  casl-iroD  veuel  fu-uiiu. 

Another  striking  adviintoge  of  Ihe  new  mode  of  decomposing  coal  ii,  that  beiideb 
MTiDf;  the  lime  which  ia  wailed  in  keeping  up  an  ioie n;e  lemperatnre  aoneceitarilj 
the  rrvuWing  apparatni  prrvenli  entirely  Ihe  Ion  occaiinncd  by  Iheae  three  or  four 
bonn  of  iiDiieceivary  couliog  of  the  diiltllatory  veael.  For  ench  leriei  of  tiayi, 
or  coal-boxes,  contain-ng  Hie  igniled  coke,  of  Ihe  boriiootal  rotary  relotl,  bcia( 
•ulVrrd  to  cool  within  Ihe  relort  before  Ihe  coke  ii  diichargrd,  and  being  placed 
Id  contact  wilhafrnh  lupply  of  coal,  tlie  temperature  of  (be  retort  la  kept  up  oat— 
formly  the  *ame  frnm  brgioning  to  end. 

Saaing  •/  Laiaur. — la  cunscquence  of  the  luperinr  facility  with  which  ibe 
Bonde  of  decoopoiiug  coal  In  ihin  layer*  and  reninving  Ihe  coke  a>  fO'-I  as  it  b. 
formed  ii  cITected,  the  lavinjc  <n  point  nf  labour  l>  (ery  great.  The  charging  and. 
diicharging  of  Ibe  retort  is  perrormed  in  iwominnleA.  Hence  one  chaldron  of  coal 
may  beilecumpmed  by  niennt  oF  three  horizonlul  rotary  retorit,  each  18  feet  G  in- 
chei  in  diameter,  and  wllli  Ibcallendance  uf  I  wo  mrn,  in  cighl  hours,  and  produces 
from  13,000  lo  18,000  cubic  feel  of  gni  i  while  iO.OOO  cubic  feet  of  gu  cnn  onlj- 
be  oblaioed  from  the  same  quunlily  ofcaalin  eight  hoortby  means  of  ^cylindricaL 
retorts,  attended  by  [be  same  number  of  wnrkmen. 

Saciag  of  Machiairj/. — When  we  compare  the  original  cost  and  near  iind  Icwr  of 
the  fanrixnnlal  rotary  rclorlii,  with  Ihe  coti  and  deterioration  cifa»el  of  cylindricnl^ 
parmllelopiiiedal,  eilipaoidat,  or  aemi-cylindrical  rrlortsofan  equal  power  (tltatk^ 
to  lay,  til  produce  a  like  quantlly  ofgnsina  glreo  limej,  a  difference  not  leu  itrlko 
iDCpreKnlsitaetfinfafnuiof  Ihe  horizontal  retnrl. 

Wg  have  stated  already  thai  cylindrical,  clllpioidnl,  pnrallelnpipednl,  ariral-. 
cylindrical  relorti,  when  conilnnlly  krpl  In  nciion,  and  worked  to  the  gieatrat 
advantage,  cannot  be  mnit  tii  last  longer  ihaa  six  monlbv. 

Only  one-third  part  of  the  top  and  batlom  pliilea  nf  the  rotary  retort  beinxH- 
^nseA  Id  the  action  nf  heat  are  alone  liable  In  deicrloratinn.  It  li  only  nercsMUy, 
tberrfnrr,  ibat  these  parti  of  (he  Tewel  be  renewed,  while  Ihe  other  paru  Teiaain 
oninjured  for  years.  The  new  top  and  boltom  plutri  being  rive  (ted  I  o  l^e  old  aoA 
addecaycd  pari,  wllhonl  deranging  Ihe  rest,  Ihe  retort  is  rendered  ni  ^ond  as  iiew»  i 

Ga<af4lAe  Qiionlily  o/ Goi.— A  large  increaicln  theqnanllly  ofg-j  ohtnineil  ii» 
natnral  <:oi>tei)uence  of  the  mode  in  which  Ihe  decompntilloa  of  c.oul  li  elected  bj 
■■eaiM  of  Ibe  borisantal  rotary  lelnrt.  C  i(>(>qIc 
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.  Ever;  boJy  kaowi  Ibat  coal,  irlien  docaaifiawd  itowl)',  •flotdialMserqiaMily 
of  tar  and  ammaniaeiil  liqaor,  but  a  IcM  quanlll]'  at  gat  than  when  decoDpofcA 

In  Ihe  fnrtnrr  cfiK,  Ihr  fbrmnlioii  of  Ihc  proximate  prndncls  *bibh  coal  h  nqm- 
Me  of  fsrnbhhiK  ii  eflictf^t  properly  ;  the  bilnminnat  part  of  the  coal-  i>  deTdoprd 
vmiti  ihemoil  rnvoorable  ciirumstanrn, 

Bm  when  cnal,  nrtrr  being  previously  drpriTCd  of  rontttnrr,  Ii  Trry  loddealy 
iKKted  (n  ■  liigb  lemprralure,  in  Ihin  itrata.  and  wiall  pordom  at  a  limp,  lo  (hat 
Ac  Tupoiioiu  prodncti,  in^lrod  of  hccnmliiK  condeniril,  are  maiie  to  cnoe  iols 
awlact  »llha(Ubitance(*hichin  this  case  i-,  (he  tvofKfltirrrlarO  kepi  ciinilaailj 
a(  a  teni)iernlnre  ralhir  hlehrr  (hiin  Ihnl  HI  which  teld,  tllTer,  ond  copper  mtl» 
0e°  Wedf:ewaiid,  or  SiSl"  FohrrnhciO,  a  Tery  dllbrent  anaaEeineot  of  pilGcI- 
^et  rakei  pincr. 

The  grealnt  portion  of  tnr  which  the  cnal  )■  capnbic  of  furnishlni^,  injlcad  bI 
ln>0|!  produced  in  h  I'tqald  form,  become!  then  decooipOEed  into  rarburclled  hydro- 
gen  nnd  olefianl  gai.  That  porliun  of  tar  which  e^capei  derampoti<iaB  b 
condemed  In  the  perpendicular  pipe,  IT,  Bg.^,  and  nilh  back  ae^in  intu  Ihe 
iclorl,  where  II  >a  alin  deroioptnrd  when  Ihe  coilI  upon  wtiicb  it  fall*  comn  nnder 
(ke  procen  of  dscomposillon. 

Hence  (be  qaanlity  oflar  oblained  by  mcana  nfhartzanlal  rotary  relorli  li  jtrj 
-«will  (  It  ipidnm  rieeed;  (he  prnjiuriion  brrair-ineDLioned,  when  (he  relsti  ia  ' 
worked  to  Ibe  f^eilril  ndvnni.-i^.  Thli  qoanlily  U  camiderabij'  dimfnlihedf  wbf* 
Newratllr  coal,  broken  iolo  pieces  <if  the  size  of  tplll  peiue,  ia  decompmrd  ia 
■tnia,  not  exceeding  twn  inches  In  Ihlcknrts.  Tlie  quantity  nf  lar  afforded  bj* 
«taldron  of  raal  Ibrn  ammint!  (nSO  1bi.  g  while,  nt  ihe  same  time,  tbeqaalllyaf 
Ike  cna  ia  iinproveil  i  brcnuie  cnal  tar  furnishet  olefinnt  gat.  uhich  ihe  coal  aloae,. 
when  dl^Illled  hy  mfaniofcylindrknl  or  other  itiaped  c»t-lian  relorliof  thaaMal 
fbrm.  rnnnat  prnduce,  oral  Iratt  but  in  a»mall  quantity.  Ode  tallon  of  cont  lar 
-yMdt  15  cubic  feel  oF  oleflanipta,  ivkich  greatly  increain  the  illuminalinf  ^ower 
it  thecnrburettedhydntgen. 

From  what  bai  been  in  ftir  stated.  It  will, be  understand  nhy  lUie  chaldmn  ftf 
New  CM  lie  cnal,  when  deconipoied  by  Che  new  prnceM,  may  readily  be  nude  to 
prodacernim  15,00010  1^,000  cubic  rect  uf  g.-is  and  upwards,  whereas  (betaBa 
-onntily  of  cnul,  it  decum  posed  by  (he  old  mclhod,  yltldi  only  upon  an  aven|e  | 
1(^000  cubic  feet  of  gai. 
'  Im  (he  former  cute,  the  greater  part  oF  Ihe  essentinl  nil  and  lar  whirh  Ihe  cea) 
woald  haic  alRiTdrri  isdecnrnpoted,  n>  stated  ulready,  by  virtue  of  Ihe  high  tenpci- 
-Wnre  lo  which  Ihp  vapourous  lar  li  ^udrlenly  expiucd  In  the  borisnntal  roiarj 
ve(ar(,whlch  is  not  Ihe  case  when  cual  iidecompnsed  in  (be  relotUoftbe  oMcofc 

Saint*  the  Qaaiitity  of  0>»<.— With  Ihe  cylindrical  or  CB«t-iron  retnrls  of  IbenU 
rihapet,  (be  quantity  nf  cuke  obtained  frnm  a  given  quaatily  uf  conl  Is  upon  an  ate* 
nge  !A  per  cent,  incrp.iie  by  inrusnre  fioni  Ihe  hrsi  kind  nf  Newciulle  and  Sao- 
^erland  coal  (  bul  lakliig  Inlii  aecoani  th<-  waste  incorred  In  breakli^  out  aat 
«ana*lng  thr  red.hot  cnkc  from  Iherel0r(,  which  requires  Ihe  application  of  rakcn 
and  crow  bare,  a  considerable  porllim  of  it  becomes  reJuced  In  dost  or  brerie,  aa* 
kenceno  more  than  bulk  for  bulk  nf  rbeconi  decomposed  can  seldom  br  depcodci 
vpon  as  the  ultimate  snirnble  quantity  nfcoke. 

In  [he  new  mode  of  carbonizing  coal  by  mrani  of  IhchnrlzoMtal  rotary  rrtorfs 
Aeinerraiv  ofcnkeii  ISO  per  cent,  by  measure]  snthni  one  chaldron  nf  Newcnslk 
«««1  prndocet  two  and  a  halfvbaldroB  ofcobe — this  is  ihe  quanlliy  prod ucn)  npM 
as  avrragr.  But  wheo  the  retort  li  worked  at  a  (emperalore  lo  pr»duce  at  ike 
tMeaflHjtMO  cubic  fee(  of  gan  from  the  chaldron  of  con),  Ihe  increase  of  cfthebj 
wensureis  i;5  percent,  i  in  that  caic,  Ihe  lay  en.  of  coal  in  tliecoal-boxrsmast  aol 
«icerd  IHO  Inches  in  thickorra ;  so  that  the  vnhime  of  cnkc  i'  in  Ihe  rolin  uf  ibe- 
^antity  offai  produced,  and  the  rapidity  and  etevulion  of  traspemlure  at  ahitb 
^  deconpoiitien  of  the  coal  larB^cleri. 

The  cnkc  being  withdrawn  from  thr  place  nhrre  it  Is  formed  by  nenly  (amliB 
He  feoiei  containiff  it,  upside  down,  all  wasle  is  aTolded. 

Wtib  respect  agaia  to  the  quality  of  the  coke,  it  »lll  be  observed  thai  whew  lb* 
cnal  Is  lapialy  catbooiied  io  Ibrn  biyen,  and  liat  full  liberty  lo  expand  freely,  ai 
SB  Ihe  rose  at  the  horizonlsl  rotary  retort,  it  nfforrii  a  light  and  poroas  C€ike, 
Wkereas  In  the  cylindrical,  parallelnpipedal,  temi-cyliudrical,  or  elllpaoMal 
rnlorta,  (ftecoke  being  compsrssed,  ihe  lolenie  heat  In  which  lilsial«DgaBdMy«^ 
AMaaly  cipoicd,  resdcn  it  eilrcmcly  dense,  and  of  a  ttonj  bantMW. 
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TW  IMler  mrt  of  coke  ii  imqwallopably  preferable  fbr  the  nncUcr,  u*l  h)I 
foniace  oprmliou*.  tlmndio);  Ibc  biMlof  Ihr  bellowk  well,  Bal  Ihe  coke  proiiMnI 
in  dw  DSir  oiode  af  npenlii^c  ii  bMlcr  luiled  fur  ihe  f,<ntA  miynritT  of  rtmneiric 
pHrpM»,  khidliDgBion  readilj,  BRdfiiakingaBHrF  chwrAil  Are.  'Hieraiiibualien 
of  Ihc  iteaie,  nr  ai  il  u  oow  called,  cylinder  coke,  can  be  onlj-  kepi  Dp  when  uted 
En  a  cooiKioii  gralc,  hy  nslrnng  drafiof  nit ;  ood  itii.lherefore.  DatsDwrll  luilrd 
forftiel  for  dDiDC!tir  parpnuv.  Id  make  a  kbhII  firr)  bat  (lir  cokr  oblalnrd  by  ihe 
hoiiaiMlnl  rotarv  relnrl  readily  malalBiDi  irt  nwn  cooibiHtin,  Mf  n  when  in  unall  - 
(MMni  bcoce  It  may  be  wed  wilhaiii  any  tfcnble,  eiiher  in  Ihe  6re.plice  of  (he 
C»<Wig*r,  nr  of  the  |irliKe,  aod  accurdingly  ll  bnrt  u  higher  price  in  Ibeinnikei. 

I  may  venture  to  suggest  a  BOspicion  that  the  g»fl  obtained  by 
tbis  apparatus  will  yield  less  light  than  when  it  is  obtained  in  the 
usual  way.  My  reaeon  for  the  suspicion  is  the  quantity  of  tiir 
decomposed  by  it.  Now  in  ail  my  own  trials  to  decompose  tiie 
tar,  the  gas  obtained  bumed  very  badly. 

The  object  of  the  eighth  part  is  to  explain  the  contrivances 
l^iUenuponto  separate  the  sulpbur&tted  hydrogen  gas  Troni  the  coal. 
This  is  done  by  causing  the  gas  to  pass'throngfi  a  milk  of  lime; 
and  about  two  per  cent,  of  lime  to  the  gas  produced  has  been 
found  sufficient  to  purify  it  when  properly  applied ;  for  the  inge- 
nious contrivances  that  have  been  adopted  to  ensure  the  purifi- 
cation of  the  gas,  I  must  refer  the  reader  to  the  book  itself,  as, 
in  order  to  be  understood,  they  would  require  to  be  elucidated  by 
plates. 

The  ninth  part  is  occupied  with  descriptions  of  the  gasholders, 
aad  with  the  very  ingenious  improvements  of  Mr.  Clegg  upoa 
this  most  essential  part  of  the  apparatus.  His  governor,  his 
rf  ciprocadng  safety  valve,  and  his  various  modifications  of  the 
gasholder,  deserve  the  particular  attention  of  every  person  who  in- 
tends constractingan  apparatus  for  procuringhghtny  means  ofgns. 

The  tenth  part  is  employed  in  describing  the  gas  meter)  a  very 
ingenious  contrivance  of  Mr.  Cleg^,  \iy  which  the  quantity  of 
gas  formed  and  the  quantity  given  out  to  the  consumer  may  be 
accurately  measured.  I  can  only  notice  the  subjects  treated  of. 
From  the  nature  of  each  it  would  be  impossible  to  convey  an 
accurate  notion  of  them  to  the  reader  without  transcribing  the 
descriptions  and  giving  the  plates  ;  that  is  to  say,  without  giving 
Almost  the  whole  of  the  book. 

The  remaining  part  of  the  book  is  employed  in  describing  the 
regulating  gauge,  the  gtw  mains  and  branch  pipes,  the  gas  lamps 
and  burners,  the  illuminating  power  of  the  gas,  and  the  quantity.' 
of  it  consumed  in  a  given  time.  To  give  the  reader  an  idea  of 
this  very  essential  datum,  we  quote  the  following  paragraph-: 

The  folbiwJaicfiatmicnt'eibibHi  the  qooDlU;  af  coal  f»  comaavd  in  a  nlfra 
tiMebydiffiTeol  kiiidsof  arj^nnd  liimpi.  An  uignnd  liunier  whkli  cnraiurci  in  (lie 
«pper  rim  lialf  an  inch  In  dinoMier,  heliierii  ihe  hulei  front  whlc1iilie);a)  innn, 
itmm  Ami iahed -will)  fiveapennretaDelweniy-Hflh  part  tt  an  ini<b  ia  dlnmetw, 
OMMMBn  (wn  obic  fret  ntgn  In  aci  hnar,  when  Ihej^aa  Bqne  ii  ana  atid'aiMir 
IlKb  bfKb.  The  lIlDuiiuitlni;  pnwcr  |i[oduced,bj  Ihii  burner  ii  equal  lo  Ihrra 
tall&K  condln  eij^t  In  [he  pound. 

Aa«f]^nd  barner,  IbrrrqaaNm  afao  twh  indianrtM' bitwefn  IkebolMtn'lln 
■pper  rim,  and  perfnrsird  with  bolei,  onc-lbirite|b«f  <u»iinli'in'dtaaiM*r,.<:aB. 
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mmr*  One  eabie  fiH  of  pu  ii  m  boM,  wbn  Ibc  fluir  b  f  ^  iaekci  bl|fc,  m4 
prodnea  a  light  nioal  in  inicntily  lo  four  uillow  candle*,  eight  Id  a  psasd. 

An  arpitd  baraer,  KTcn-Hgbllu  of  an  lack  In  rilanetn-,  pcrrorated  wllh  18  kaica 
«ne  tbirly-accMid  of  an  loch  la  diaiaeicT,  cnaionn,  whn  the  laaie  af  the  get  ia 
three  locha  high,  roar  cgbic  feet  of  f<u  In  an  boar,  oad  prnduces  a  il|bt  cqul  ia 
iulcoiUy  to  ill  tallow  cBodlei  elfbl  ia  the  poaod. 

Wbes  (he  dane  oblaiaed  b;  Uww  kiad  af  barncn  ritn  id  a  greater  b«l^  tbaa 
«hu  bai  bceo  itated,  the  conbaillon  of  (he  gat  h  Inperrecl,  the  inteadlf  af  Ite 
light  becoun  dimlnlihfd,  and  there  li  «  watte  of  pu.  The  nmc  holdi  good  wltfc 
regard  to  tLe  ilie  of  the  bain  rrom  which  the  gat  InDCi.  If  (be  boln  be  aia4e 
larger  tbnn  one  twenty- Grih  part  of  an  ioch  in  ihii  kind  of  barncn,  ibegai  iiaol 
coapletelj  bamed,  and  il«  illaaioating  power  deerruo. 

Tbe  height  of  the  glau  which  lurroaiidi  ihe  Saine  >hnnld  never  be  lea  than  Stt 
iacbei,  and  (hcimerTOl  for  the  rnrrrnt  of  air  wllhin  and  wilhoat  the  flaow  ougbi  Is 
bear  IheuHwl  proportion  adopted  far  the  comboitioD  of  oil  in  the  common  argurf 
laaipi  afriailu'  diometen. 

We  have  likewise  an  account  of  the  mode  of  obtaining  eas 
from  coa!  tar,  and  gas  from  oj).  The  processes  for  distilEiig 
coal  oil,  and  making  carbonate  and  muriate  of  ammonia  from  the 
ammontacal  liquor,  are  also  given. 


Article  IX.. 
Proceedings  of  Philosophical  Societies. 

ROYAL    SOCIETY. 

On  account  of  tbe  death  of  the  King  and  the  Duke  of  Kent 
there  was  no  meeting  of  the  Society  from  Jan.  20  till  Feb.  17. 

Feb.  17. — At  this  meeting,  Mr.  E.  Davy's  paper,  on  some  Com- 
binations of  Platinum,  was  concluded.  The  principal  object  of 
this  paper  was  to  describe  a  peculiar  compound  of  platinum 
obtained  from  the  sulphate  by  tbe  agency  of  alcohol.  Sulphate 
of  platinum  was  boiled  in  alcohol ;  a  substance  was  precipitated ; 
which,  when  dry,  was  black,  insoluble  in  water,  and  unaltered  by 
exposure  to  air.  When  heated,  it  was  reduced  with  a  slight 
explosion.  It  was  insoluble  in  nitric,  sulphuric,  and  phosphoric 
acids,  but  dissolved  elowly  in  the  muriatic  acid.  When  steeped 
in  ammonia,  it  acquired  fulminating  properties.  Alcohol  imme- 
diately decomposed  it,  as  was  shown  by  slightly  moistening  it 
with  that  fluid;  such,  a  heat  being  produced  as  to  ignite  tbe 
separated  platinum.  Hence  the  authur  recommended  it  as  & 
means  for  procuring  an  instantaneous  light. 

When  Bobmitte<f  to  analysis,  it  appeared  to  consist  almost 
entirely  of  platinum,  with  a  little  oxygen,  and  tbe  elements  of 
nitrous  acid.  It  also  contained  a  small  proportion  of  carbon, 
which  the  author  considered  as  accidental.  The  nitrous  wad 
was  supposed  by  the  author  to  be  derived  frem  the  su^hate  o( 
platinum,  this  being  formed  from  the  sulphuret  of  platinum  by 
tbe  agency  of  nitric  w»d. 
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In  a  flubfleqnent  part  of  the  paper,  Mr.  D.  deecribed  the 
actioD  of  tbe  sulphate  of  pl&tinum  upon  jelly,  with  which  it  form* . 
a  precipitate,  and  for  which,  ia  the  author's  opinion,  it  constitute* 
the  best  test  hitherto  known.  He  Uien  described  an  oxide  of 
platinum  obtained  by  the  action  of  nitrous  acid  on  fVdminatin^ 
platinum.  This  oxide  is  of  a  grey  colour,  and,  according  to  his 
experiments,  consrsts  of  lOO^latinum  +  11-9  of  oxygen.  He 
considered  Uiis  as  a  protoxide  composed  of  1  atom  metal  +  ^ 
atom  oxygen ;  while  me  black  oxide  of  platinum  he  considered 
as  a  compound  of  1  atom  metal  +  1-f  oxygen. 

leb.  24. — A  paper,  by  X)r.  Wollaston,  was  read,  entitled, "  On 
the  Method  of  cutting  Rock  Crystal  for  Micrometers."  A  wedse 
of  rock  crystal,  and  one  of  crown  glass,  may  be  so  combined  Sit 
ihe  purposes  of  examining  the  phenomena  of  double  refraction, 
that  the  image  of  a  luminous  object  seen  through  them  shall 
appear  in  its  true  place  by  ordinary  refraction,  accompanied  by 
a  second  image  produced  by  extraordinary  refraction.  In  conse^ 
quence,  however,  of  the  dispersion  of  colours,  which  arises  from 
employing  different  substances,  snch  a  combination  is  not 
adapted  tor  the  micrometer  invented  by  the  Abb^  Rochoa ;  but 
it  is  not  difficult  to  obtain  such  a  section  of  rock  ciystal  as  may 
be  Eubstitnted  for  the  glass  wedge,  so  that  tiie  pencil  of  light 
shall  be  colourless  without  dimimshing  the  separation  of  the 
images.  But  since  the  distance  to  which  the  double  refraction 
of  rock  ciystal  separates  the  two  portions  of  atransontted  ray  is 
sometimes  uot  sutSciently  great,  it  becomes  desirable  to  increase 
it ;  and  though  the  means  of  effecting  this  have  not  been 
pnbliahed,  the  author  proceeded  to  desci^K  a  method  which  he 
round  to  succeed,  and  which  he  regarded  as  the  same  as  that  of 
M.  Rochon.  He  then  described  three  modes  of  cutting  wedges 
of  rock  crystal,  so  that  the  axis  of  crystallization  shall  be  dme- 
renUy  situated  in  each.  In  the  first,  or  horizontal  wedge,  the 
axis  is  at  right  angles  with  the  surface.  In  the  second,  or 
lateral  wedge,  the  axis  is  in  the  first  surface,  and  parallel  to  its 
acute  edge.  In  the  third,  or  vertical  wedge,  the  axis  was  alsa 
in  the  first  surface,  but  at  right  angles  to  the  acute  edge. 
Through  the  first  wedge  an  object  ia  seen  in  the  direction  of  the 
axis,  and  does  not  appear  double  ,-*  but  in  both  the  others,  the 
transmitted  rays  pass  at  a  right  angle  to  the  axis,  and  they 
produce  two  images.  By  placing  two  of  these  wedges  together 
with  their  acute  edges  in  opposite  directions,  there  are  obviously 
three  modes  in  which  they  may  be  combined  in  pairs.  In  the 
first  two  cases,  the  separation  of  the  images  will  be  the  same,  at 
about  17' ;  but  the  third  produces  a  different  effect ;  for,  by 
reason  of  the  transverse  position  of  the  axes  of  crj'stallization^ 
the  separation  of  the  two  images  seems  exactly  doubled.  The 
pencil  ordinarily  refracted  by  the  first  wedge  is  refracted  extra* 
ordinarily  by  the  second,  and  vice  versa ;  so  th«t  neither  of  the 
4ivided  pencils  returns  to  its  true  place,  aad  aince  one  Mia  w 
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XRochBhortof  rttemeanasdieotherexoeedBit,  they  ine (dtimately 
uparated  twic«  the  usual  distance,  or  to  34'.  The  paper  waa- 
^onoluded  with  eOHie  further  direotious  for  cutting  and  amngiag' 
tke  piiBmB  for  the  airave  purpose. 

Monk  2. — A  paper,  by  Sir  R.  Seppings,  was  b^n,  on  a  new 
Principle  of  conBtmcting  Ships  for  the  mercantue  Navy.  In 
Ae  present  mode  of  constructing  ships,  only  bakf  the  timbers  are 
mited,  so  aa  to  constitute  any  part  of  an  arch,  every  alternate 
obaple  only  being  connected  togetiber;  the  intermediate  two 
timbers  being  connected  with,  and  resting  upon,  instead  of 
sapporttng  the  outer  plBnking.  The  mode  of  joining  tfae  diSe- 
nnt  pieces  of  the  same  rib  are  aUo  highly  objectioDable,  this 
being  at  present  effected  by  the  introduction  of  wedge  pieces, 
by  wnich  the  gmia  of  the  rio  piece  is  much  cut,  and  the  general 
ftbiic  weakened ;  besides,  there  is  a  great  consumptioa  of 
materials.  The  object  of  these  wedge  pieces,  or  choaRs,  is  to- 
inoduce  the  necessniy  degree  of  cm'vature  when  crooted  timber 
»  scarce  ;  but  the  author  showed  that  this  curvature  might  be 
cnuelly  obtained  by  a  different  arrangement  of  materials,  and 
with  less  consumption  of  usefiil  timber.  After  pointing  out 
severe  other  defects  and  disadvantages  attending  the  present 
mode  of  construoting  mercantile  Bhips,  tiie  author  considered  the 
best  modes  of  obviating  them.  He  recommended  that  shorter 
lengths  of  timber  and  of  less  curvature  (wbich  will  have  the 
advantage  of  being  less  grain  cut),  should  be  employed,  and  that 
Aeee  pieces  Bhoidd  be  connected  at  their  ends  by  coaks,  or 
dovrells,  instead  of  wedge  pieces. 

The  author  then  proceeded  to  point  out  the  advantages  of 
these  improvements,  and  mentioned  a  report  on  the  subject  by 
llie  officers  of  Woolwich  yard,  respecting  a  ship  which  had  been 
constructed  on  the  plan  in  question.  One  great  advantage  stated 
to  attend  this  plan  was,  that  smaller  timber  may  be  employed 
Aan  ueual  in  the  construction  of  large  ships,  an  object  of  the 
flrst  importance  at  present  when  large  timber  is  become  so 
scarce.  Drawings  illustrative  of  the  different  points  acoompa- 
■ied  ^e  paper. 

March  9. — A  paper  was  read,  by  J.  A.  Samonte,  Esq. 
Ml  a  Peculiarify  m  the  Structure  ot  the  Eye  of  the  Balsena 
Mysticetus.  On  removing  a  portion  of  sclerotic  coat  of  the  eye 
of  this  animal  so  as  to  expose  one  hemisphere  of  Uie  chorwd 
coat,  the  author  opened  into  a  large  sinuB  contaioiDg  a  blood- 
vemel,  which  passed  forward  in  die  direction  of  the  iris.     On  the 

Siper  and  lower  surfaces  of  ihe  Btrierotioa  are  two  forainina  for 
e  passage  of  veiasels  ;  on  its  fiat  and  posterior  sur&ce  is  a  hole 
tor  uie  transmission  of  the  optic  nerve ;  and  on  each  side  correa- 
pmding  with  die  long  diameter  of  the  eye,  are  two  otherfbrunina 
with  large  funnel-shaped  mouths,  which  extend  through  tfae 
•ubstance  of  the  cost,  and  terminate  at  its  juaction  with  the 
Mraea.     l^Me  foramim  were  conaidend  by  i/b.  ttuBtsr  M 
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pasBOges  for  Teseels ;  1>ut  they  convey  twn  mnedee,  i^di,  from' 
their  sppearance  and  office,  the  autlioT  proposed  to  «aB  anma- 
tora  cornea.  These'  muscles  arise  from  a  lai^  retractW 
muscle,  and  tiie  Bide  of  a  firm  sheatb,  which  encloacB  die  optic 
nerre,  which  retractor  and  its  shebth  are  inserted  into  the  po»-. 
tenor  surface  of  the  eclerotica.  Ther  then  ptws  through  libe 
fiiQnel'shaped  moatlis  of  the  lateral  foramina,  ks  before  TEten- 
tioned,  and  are  inserted  tendinons  into  each  side  of  the  Itn^ 
diameter  of  the  cornea,  which  is  eliptical.  Tbe  author  snppowB 
tkeir  use  to  be  to  adapt  the  eje  of  the  animal  for  aeeing  both  in 
air  and  water. 

March  16.— An  abstract  of  a  paper,  by  M.  Chaiies  3>trpin, 
-was  reed,  on  the  Laws  of  the  Variation  of  the  Rexibility  of 
Canadian  Rr  Timber.  It  has  been  shown  by  Duhamel  md 
others  that  the  resistance  of  timber  against  bending  or  brei^ing' 
is  greater  at  the  root  than  at  the  top  of  the  tree ;  but  the  mathe- 
matical law  of  this  diminution  in  me  strength  of  the  tree  from 
below  upwards  has  not  been  ascertained.  The  object  of  the 
snithor  was  to  investigate  this  point,  and  with  this  view  he  insti- 
tnted  in  1816  a  set  of  experiments  on  the  subject  in  the  dock- 
yards of  Dnnkii^.  The  experiments  were  made  upon  prisma 
£0  feet  long  and  one  foot  thick,  and  appear  to  have  been  con- 
ducted with  great  care  ;  but  ^e  nature  of  ^e  results,  and  ihe 
mathematical  reasoning  founded  upon  them,  did  not  admit  of 
being  detailed. 

LINN«AN    SOCIETY. 

Jan.  18. — A  paper  was  read,  by  the  Rev.  R.  Sbeppard,  on  tho 
Biitiah  Fresh  Water  Mytili. 

Feb.  \  Kod  15. — The  Society  adjourned. 

let,  22. — A  paper,  by  Dr.  Leach,  was  read,  on  Four  New 
"Geoera  of  Ve^MitilionidH;. 

At  this  meetii^  also.  Prof.  Temminck's  paper,  on  some  Birds 
from  New  Holland  in  the  Society's  Museum,  was  continued. 

MmvA  7. — Some  Remarks  on  the  Shoveller  Duck  were  read, 
by  Mr.  Youell,  of  Yarmouth. 

JIfarcA  21.— Professor  Temuiack's  paper,  on  the  Birds  frooL 
Hew  Holland,  and  Dr.  Leach's  paper,  on  the  Ve^ertiiionidGer 
were  concluded. 

A  Utter,  from  W.  ButJer,  Esq.  was  also  read,  on  the  Manage- 
auntofBeeBi 

GEOLOGICAL    SOCIETY. 

Jan.  21.-~inie  continuation  of  a  paper  was  read,  "  On  the 
Coal  Fields  adjacent  to  the  Severn  ; "  by  Professor  Bnckland 
and  Rev.  W.  D.  Conybeare. 

From  the  northern  apex  at  Tortworth  where  the  weet  frontier 
of  tbe .  coal  field  meets  its  east  border  at  an  acute  angle,  thq 
btter  is  cODtinwnu  witii  its  nsnal  cfaeraoter  as  far  as  Sodoaiy ;  it 
11  Bere,  however,  so  low,  thatlmving  beeu  paftiidly  ovsrub  l^ 
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liu  uul  red  CTOund  between  this  place  and  Tortwwdi,  it  now 
IwoQBieB  total^  8o  trom  hence  to  the  east  extremity  of  Mendip, 
with  the  excejptioD  of  the  three  small  distant  spots  at  Lodming- 
ton  Court,  Wick  Rocks,  and  Tracey  Park,  where  a  denudation 
of  the  has  and  red  ground  exposes  to  vieto  the  subjacent  coutinua- 
tiona  of  the  calcareous  border  of  the  coal  basin  in  the  direct  line 
tretween  Sodbury  and  the  east  extremity  of  Mendip.  The 
remainder  of  the  calcareous  border  is  completely  buried  under 
strata  of  oolite  and  liaa,  and  the  young  red  sandstone  in  the 
internal  between  Tracey  Park  and  Mella ;  and  immediately 
within  it,  shafts  are  frequently  sunk  through  horizontal  beds  of 
lias  and  red  ground  to  ootain  coal,  which  is  usually  dipping  at  a 
hi^  angle,  unoonformably  to  the  more  recent  beds  that  cover  it. 

The  importance  of  this  district  in  demonstrating  the  relations 
of  the  coal  measures  to'  the  young  red  sandstone  formation, 
which  bare  hitherto  been  so  little  understood,  must  be  «i,  once 
obvious. 

It  is  probable  that  the  whole  area  of  the  South  Gloucester  and 
Somerset  coal  field  was  at  one  time  entirely  buried  by  beds  of 
lias  and  young  redvsaodstone,  and  that  where  the  coal  measures 
are  now  visible  at  the  surface  is  in  consequence  of  the  removal 
of  the  strata  by  denudation. 

A  large  proportion  of  the  Someftet  collieries  are  won  by 
shafts  beginning  in  lias  or  red  ground ;  so  also  is  that  of  Packl&- 
church  on  the  border  of  Kingswood  coal  field. 

The  points  within  the  limestone  border,  at  which  the  coal 
measures  occupy  the  surface,  and  seem  at  first  sight  to  consti- 
tute distinct  coal  fields,  are  five  in  number:  as  they  are  considered 
to  be  laid  open  in  consequence  of  the  removal  by  water  of  tiietr 
horizontal  coverings,  they  are  described  us  ao  many  denudations 
made  up  of  the  central  or  Pensfold  denudation;  northern,  or 
Kingswood  ditto  ;  southern,  or  Nettlebridge  ditto ;  and  eastern, 
or  Wick  and  Newton  St.  Loo  denudation.  Of  these,  the  north- 
em  is  the  largest,  it»  greatest  breadth  being  four  miles ;  these 
five  masses  of  denuded  strata  occupy  usually  the  lowest  grotmds ; 
and  the  intervening  hills  are  composed  of  horizontal  strata  of 
yoang  red  sandstone,  lias,  and  occasionally  of  oolite.  The  atten- 
dant coal  fields  of  Nailsea  appear  also  to  be  exposed  in  conse^ 
quence  of  a  similar  denudation. 

.The  strata,  whose  aggregate  composes  the  entire  coal  field  of 
South  Gloucester  and  Somerset,  are  reducible  to  three  leading 
snbdi  visions. 

1.  Lowest,  or  Brandon  Hill  Grit,  being  the  same  with  the 
Millstone  Grit  of  Derbyshire;  it  is  best  displayed  at  Brandon 
Hill,  near  Bristol,  and  at  the  village  of  Clifton. 

2.  Lower  coal  seems  alternating  with  beds  of  grit  and  shale^ 
in  which  the  shale  largely  predommates. 

3.  Upper  coal  seems  tatemating  with  a  few  beds  of  shale,  and 
thick  beds  of  gritty  freestone,  or  Pennant  stone.   All  these  cnl 
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measores  dip  on  every  side  from  the  circumference  to  the  interior 
of  the  iMsin  id  which  they  occor.  A  similar  subdinsion  extend* 
through  the  coal  baaioB  of  the  forest  of  Dean  and  South  Wales,  • 
descnptioD  of  n-hich  will  be  next  entered  upon  in  cooformi^  witli 
the  outline  given  in  the  introductoiy  paper,  or  general  view  of  thft 
several  coal  fields  in  the  districts  bordering  on  the  Severn,  of  which 
the  Somerset  and  South  Gloucester  coal  basin  form  a  part ;  this, 
paper,  containing  a  general  view  of  these  several  coal  basing, 
and  of  the  intermediate  districta  on  botlf  sides  of  the  Severn^ 
blether  with  a  coloured  map  and  section  of  the  whole  area,  waa-  > 
laid  before  the  Geol<^cal  Society  in  Nov.  1 81 8. 

A  ps^r,  by  the  Rev.  James  Yates,  of  Birmingham,  was  read, 
giving  "  An  Account  of  a  Varie^  of  limestons  found  in  Coo* 
nexion  with  the  Clay  Ironstone  of  Staffordshire." 

This  pecuhar  ironstone  has  obtained  the  provincial  name  oT 
Curl, from  its  peculiar  figure,  as  consisting  otconcretions  which^ 
when  united  together,  approach  more  or  less  to  the  conical  fono. 
From  its  extern^  shape  bearing  some  resemblance  to  the  leaves 
of  a  palm  folded  over  each  other,  it  was  formerly  conceived  to 
be  01  vegetable  origin ;  but  the  author  observes  that  this  opinion 
is  evidently  incorrect.  The  curl  is  always  found  in  connexioa 
with  the  bed  of  clay  ironstone,  in  the  south-east  of  Staffordshire, 
^lich  in  termed  the  bottom  tlone  of  the  neui  minet. 

The  author  describes  the  substance  in  question,  as  well  as  thtt 
•trata  to  which  it  is  attached  ;  it  generally  is  found  contiguous 
to  the  under  surface  of  the  ironstone,  and  is  connected  with  it 
by  the  i^x  of  (he  cone ;  but  the  author  suspects  that  in  some 
sitnatiime  it  may  be  above  this  stratum  of  ironstone,  but  still  with 
its  u>eK  towards  the  stratum. 

Toe  cuil  occurs  in  large  masses,  forming  protuberances  frott 
'  6  to  20  yards  in  extent,  and  from  four  inches  to  half  a  yard  ia 
thicknesftri  It  is  firmly  attached  to  the  ironstone,  and  would 
seem  to  be  of  contemporaneous  formation. 

The  puier  was  accompanied  by  specimens. 

March  3. — ^A  letter  from  M.  de  la  Becbe,  dated  Geneva,  was 
read,  informing  the  Society  that  he  was  sending  some  specimens 
of  alpine  rocks,  and  mentioning  that  in  the  Museum  ot  Natural 
Hiidory  at  Geneva  he  had  found  several  fossils  &om  the  blue  lias 
«f  Havre,  in  France,  which  correspond  exactly  vrith  those  of  the 
Une  lias  at  Lyme,  in  Dorsetshire ;  amongst  tnem  were  vertebne 
of  the  ichthyoBBums  (the  proteoHBaurus  of  Sir  E.  Home),  whidh 
sippear  to  be  more  rare  in  the  has  of  France  than  in  that  of 
&igland ;  but  in  the  fermer,  the  remains  of  a  fossil  crocodile  havo 
bsoi  found. 
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BOYAl.   ACADEMY    OF    SCIENCES    AT    PARIS. 

An  Anahsis  of  the  Labours  of  (he  Royal  Academy  of  Seieueet 
during  the  Year  mS. 
iCtalimud /ram  p.  3U.) 

New  Method  of  laying  the  Strands  of  Cordite,  proposed  by 
M.  Dit^oui,  Master  Ropemaker  for  the  Merchaxt  Serviee  at- 
Hordeavx. — Committee,  Messrs.  Qirsrd,  Molard,  Stn6,  aad 
Supin,  Secretaiy. 

To  lay  the  strands  of  a  rope  is  to  put  together  md  unite  b^ 
4wistiag,  the  elemente  of  the  rope  which  they  call  atrandi,  and 
"wfaicb  are  themselves  formed  of  ethar  Brtands  twisted  toother, 
or  of  Bimple  threads  vniftmnly  twisted.  Duhamel-DumoooeKa 
siade  a  anmber  of  esperimentH  in  our  dock-jaids  in  oMer  to 
Appreciate  die  di^reot  methods  in  use,  which  had  been  (£scQi' 
Tered  by  ircqtient  trials,  and  preserved  by  custoro.  The  oair 
fkait  that  can  be  fonnd  with  him  is  ttiat  of  haTin^  emptinea 
clumsy  machinery,  which  did  not  allow  him  to  attain  a  avmaiemb 
degree  of  precision.  Dynamometers  have  been  conBtrnchel 
«ome  yvars  past,  upon  the  plan  of  Hi.  Hubert,  which  serve  to 
determine  the  strength  of  hea^.  The  torsion  which  tbay  am 
produce,  however,  (foee  not  go  beyond  2000  kilogramHies  (aae 
ton) ;  it  i»  aecessary  that  the^  shomd  be  made  to  produce  a  tor- 
won  of  100,000  kilogrammes  (50  tons),  aimiiar  to  thoat  whidi 
liaTC  been  coDBtracted  in  England,  to  try  the  stteagth  of  iro> 
dairies  and  ^bose  of  hemp.  M.  Maresi^r  is  the  first  perspn  i> 
-Frmrce  who  resolved  the  problem  of  twinii^f  h-etaf ,  and  Iwfiaf 
strands  of  an  indefinite  length  in  a  limited  space.  M  Cliuiot 
«fterward8  resolved  the  same  pnblem  ;  and  by  a  remsrlLkble 
«hance,  his  eoIuSton  of  it  was  found  to  be  the  same  with  that  «f  - 
M.  Mareetier  in  e^'^ry  imporSant  part  of  die  mechaoitm.  M. 
Hubert  has  been  able  to  comb  bempe  in  a  very  expeditiou*  «»4 
regular  manner,  and  to  twine  them  with  a  very  ligift  T^el, 
wrmont  a»y  chMige  of  position  either  of  the  vueel,  or  of  the 
■woikman.  Lss^y,  Cot.  Lair  h»s  just  pei^^cted  the  laying  dmsm 
■of  cables  by  equalizing  the  stirain  that  is  necesaaiy  to  hiMcrt^ 
strands  cd^the  cable  ^rom  twis&ngtoo  qoick,.  henre  the  strandk 
themselves  have  attained  tbe  meet  advantaseoss  t*i8t. .  M.  Dl6- 
^onl,  whe  hns  already  shown  a  very  remaivaUfl  tslent  in  woAr- 
iBtinship,  noW'  Bi^eat«  aa  the  author  of  siracn^  methodii  of 
incKasing  the  strength  of  oondage.  In  ranetalt.  he  Mines'  fais 
«ordage  Ims,  and  twists  the  simple  strands  mon  in  propoEtuui; 
afterwards,  he  twists  less  the  fii'st,  and  still  less  the.seooad  Iwp- 
ittg  down  of  the  strands.  The  Committee  discussed  the  inconve- 
niences and  advantages  of  these  innovations,  and  they  think 
that  the  new  proportions  given  by  M.  Duboul  merit  due  exami- 
nation, and  that  they  ought  to  be  tried  with  a  well-made  set  of 
comparative  experiments.    The  two  machines  that  M,  DubonI 
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proposes  for  laying  dows  the  strands  hare,  k  is  true,  no  novelty 
HI  n  mechanioal  point  of  view;  but.tbis  does  not  rea<^r  tliemleM 
«»efai  in  respect  to  the  making  of  lopea.  The  condiuion  diaivn 
from  the  leport  is,  that  tii%  perseverance  exhibited  by  M.  Dubonl 
in  endeavouring  to  improve  his  manuikcture,  and  the  expense 
he.  is  at  for  that  purpose,  merit  the  highest  praise ;  that  his  two 
machines,  costing  but  litde,  may,  in  many  casea,  be  of  use  in  the 
rope  yards ;  and  the  di^rent  degrees  of  twiat  pK^sed  by  H. 
Suboul  offer  sufficient  advantage  in  theory  to  merit  trial  and 
examination  with  all  the  care  and  seal  that  meohasicH,  who  are 
friends  to  the  progress  of  the  arts,  can  bestow  upon  them. 

Lamp  ofMesan.  Gagneau  and  Brvnet. — Conunittee,  Messrs. 
Gay-Lussac,  'f henard,  and  Charles,  Secretary. 

The  nse  of  lamps  with  a  double  current  of  sir  is  bectHoe  so 
universal,  that  it  forms  in  itself  a  very  censidecable  braooi)  of 
manufacture,  which  is  oontinually  increasing.  New  forms  and 
new  compositions  are  invented  every  day.  Amongst  theis 
Tuious  kinds  of  lamps,  many  of  which  answor  their  put-poae  very 
well,  there  is  one  in  particnlar-  that  has  for  ^  yean  past  cbn- 
atontJy  remained  supenor  to  the  rest,  both  with  regard  to  tha 
brilliancy  of  its  light  and  the  regularity  of  its  action ;  namely, 
Carcel's.  But  however  peiftctt^s  lamp  may  be,  the  ezpenae  of 
its  workmmsh^),  the  delicacy  of  its  conatmction,.  and  the  ntiU 
greater  difficu%  of  repairing  it,  rendered  it  desiiiilBle  that  inteW 
Ugent  artists  should  modify  this  lamp  in  such  a  wav  as,  whife  it 
preserved  all  its  advantages,  ite  mecnanism  might  be  sinutltfied, 
and  its  execution,  and  especi^ly  its  repair,  be  facilitated.  Suchia  ' 
the  lamp  of  Messrs.  Gagneau  and  Brunet.  Upon  a  comparativa 
trial  with  one  of  Uie  best  of  Careel's  for  three  aucoesBive  mghta,  it 
preserved  its  equality  during  lOhours.  The  new  lamp  will  even  bum 
i2  hours ;  but  tnis  length  of  time,  to  which  the  apnsg  will  extend, 
is  nearly  euperfluoaa,  aa,  at  the  end  sf  10  hoaiiB,  the  wick  )• 
burned  to  a  oeal.  T^e  duration  of  the  wick,  depends  in  some 
nseaaure  on  the  mate  «r  less  capSlary  quality  of  the  cotton  of 
-which  it  is  formed  ;  but  that  duration  depends  still  move  on  tW 

Kodness-of  the  oil;  in  the  experiments  which  were  made,  t^ 
at  oil  was  fdwaya  employea.  In  am  inverted  application 
which  they  have  made  of  the  pump,  known  for  titcee  nnndrad 
vears  past  by  (be  name  of  ie  ponpe  du  yretres,  the  authora 
nave  succeeded  in  substitutng  two  diapbr^ms  of  oiled  silk  for 
Carcel's  pump,  and  the  friction  being  reduced  nearly  to  nothings 
i  tallowed  of  their  omitting  two  wheels,  of  lessentng  the  force  of 
the  moving  spring,  and  neverth^ess  of  jaising  tiie  oil  to  a  greatcir 
tieighl^  1  be  introduction  of  a  reservoir  of  air  readers  this  elevar- 
tioD  constant  and  lUtifoitB ;  but  in  Carcel's  lamp  it  is  intermitting^ 
like  tha  stxokes  of  a  pisbMi.  IIk  power  of  giving  to  the  bottcHR 
of  the  lamp  and  the  column  a  more  light  and  slender  form  is  akn 
a  very  agreeable  improvemeat.  Aaother  advantage  is,  the  ^se 
«rith  whiph  it  may  be  apaired,  whensvn  ths  di^i&nigawi  requii* 
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to  be  reoewed.  Bat  a  veiy  impOTtaat  difference,  and  one  whidk 
will  be  favourably  received  by  the  public,  is  the  dimiaution  ofth& 
price.  From  all  these  circumstances,  we  think  it  right  to  infer^ 
that  the  lamp  deserves  the  approbation  of  the  Academy, 

A  TreattK  vpOH  Whteh  jor  raising  Water:  by  M.  Navter.— 
Committee,  Messrs.  de  Prony,  Fourier,  and  Dupm,  Secretary. 

M.  Navier  undertakes  to  determine  the  proportioa  between  the 
VM  matrix  and  the  effect  produced  in  rotatory  machines  for 
raising  water. 

The  principle  of  the  preservation  of  the  vit  viva  gives  a  mathe- 
matical relation  between  the  foor  species  of  forces  that  remaia 
to  be  considered  in  the  problem,  ii  we  neglect  the  friction  and 
the  cohesion  of  the  water,  which  indeed  ere  very  little.    This 

Jrinci^e,  which  was  discovered  by  Huygens,  was  placed  by 
ohn  Bernoulli  in  the  number  of  the  fundamental  laws  of  dyna* 
tnics;  Daniel  made  some  fortunate  appHcations  of  itj  andBorda 
tised  it  with  great  success  in  the  calculations  of  several  machine* 
of  which  water  was  the  moving  power.  In  those  which  M. 
Navier  notices,  it  is,  on  the  contrary,  the  water  which  is  raised 
by  some  other  foreign  power.  We  owe  to  Borda  the  first  exact 
calculation  of  the  vii  viva  lost,  but  he  only  gave  it  for  particular 
cases.  To  M.  Camot  we  are  indebted  for  the  general  law  which 
he  has  clothed  in  the  following  theorem.  "  In  every  case  of  » 
bodv  in  motion,  passii^  from  one  situation  to  another,  the  sum 
of  ue  quantities  of  action  which  have  been  during  this  interval 
impressed  by  all  the  forces  is  always  numerically  equal  to  half 
the  sum  of  the  vit  viva  acquired  at  the  same  time  by  the  differ- 
ent bodies  in  question,  plus  tiie  half  of  the  vis  viva  tost  by  th« 
effect  of  the  sudden  changes  of  velocity,  if  there  have  been  such 
changes." 

Wheels  for  raising  water  are  divided  into  three  classes, 
according  as  the  rotatory  axis  is  horizontal,  vertical,  or  inclined. 

In  the  bucket  wheel  mere  is  a  vu  i!iva  acquired  by  the  water 
at  the  instant  one  of  the  buckets  is  filled,  and  another  lost  at  the 
instant  it  is  emptied.  From  the  above-mentioned  law  maybe 
gained  the  proportion  of  the  vit  motrtx  to  the  effect  of  the 
machine ;  and  by  a  simple  differentiation,  we  obtain  the  veloci^ 
that  gives  the  most  favourable  proportion. 

In  the  drum  wheel  there  is  not  any  power  lost ;  hence  thi» 
wheel  is  more  advantageous  than  the  preceding  one. 

M.  Navier  describes  very  minutely  the  spiral  .pump  formed  by 
« tube  of  an  uniform  or  variable  size,  bent  in  a  spinu  on  a  cone 
whose  axis  is  horizontal.  This  ingenioua  machine  has  the  very 
important  merit  of  producing  more  beneficial  effects  in  proportion 
AS  It  is  used  in  raising  water  to  a  greater  height.  A  calculation 
•f  M.  Xavier  fixes  &e  height  at  which  that  property  begins  to 
be  very  perceptible. 

if  we  fasten  to  a  vertical  axis  a  syphon  inclined  in  such  ft 
ntiuiner  as  to  riee  in  a  contraiy  direction  to  the  rotaiy  motion* 
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the  lower  end  beuig  plunged  into  water,  the  water  will  rise  hr 
the  effect  of  the  rotation.  The  author  also  calculates  the  effect 
of  a  machine  formed  of  two  paraboloids,  tuniiag  together  on  the 
same  vertical  axis,  and  united  together  hy  inclined  partitioas. 

Arcfaimedes's  screws  form  that  kind  in  which  the  axis  is 
inclined.  Daniel  Boumoulli  devoted  some  attention  to  their 
theory,  but  he  did  not  exhaust  the  subject,  as  M,  Navier  has 
done.  In  respect  to  the  case  in  which  a  pipe  of  an  imiforni 
diameter,  bent  spirally  on  a  cylinder  whose  axis  is  inclined,  is 
filled  alternately  with  water  and  with  air,  he  demonstrates  in  a. 
simple  and  elegant  manuer  that  the  surface  of  the  water  must  be 
a  paraboloid,  having  the  axis  of  the  cylinder  for  one  of  its-diame- 
ters, and  the  surface  of  the  water  at  rest  for  a  tangent  plane  at 
the  extremity  of  the  diameter. 

For  tbe  common  screw,  formed  by  the  revolutions  of  an  inter* 
nal  screw,  in  a  circular  cylinder,  after  having  sought  tbe  quanti- 
ties of  water  contained  in  each  turn  of  the  screw,  he  draws  up 
tables  to  shorten  the  necessary  calculations,  according  as  the 
tiiTDB  of  the  screw  are  more  or  less  near,  and  their  axis  more  or 
less  inchned. 

The  very  extensive  work  of  which  we  have  just  given  an. 
account,  say  the  Committee,  appears  to  ua  to  be  of  the  number 
of  those  which  the  Academy  ought,  by  its  approbation,  more 
especially  to  encourage.  Tc  extend  by  an  uaitorm  progress  the 
theoretical  methods  of  appreciating  the  effects  of  machines  is  to 
narrow  gradually  the  circle  of  empiricism  ;  it  is  to  furnish  artisla 
with  general  means  of  becoming  acquainted  with  the  advantages 
Aod  disadvantages  they  may  hope  or  fear  from  their  inventions. 

The  Academy  has,  in  consequence,  ordered,  that  the  treatise 
-of  M.  Navier  should  be  printed  in  the  next  volume  of  the  Savaoap> 
Strangers. 

(7i)  fie  amSmad.) 


I.  BoiHng  Springs  in  the  bland  of  St.  Lucie. 

The  face  of  the  countiy  is  extremely  rugged,  and  inter- 
sected in  all  directions  by  high  pointed  hHls.  In  one  place  there 
still  is  a  curious  phenomenon.  At  the  head  of  an  extensive 
valley,  there  are  situated  a  number  of  boiling  springs,  the  num~ 
ber  of  which  varies  at  different  times,  but  generally  eight  or  tea 
of  them  discharge  water  at  the  same  time.  This,  however,  is 
quite  uncertain,  as'  they  frequency  dry  up,  and  again  liunt 
forth,  and  flow  with  much  violence.    The  ebuUitioa  of  VHXtQ  o£ 
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ftem  18  lo  strong  that,  independeDtly  of  the  ftqnMiia  vapoiiir 
ibrmed  by  die  heat,  ami  which  iBBues  from  the  apertorea,  ft 
great  quantity  of  Bnlf^nreom  air  is  emitted,  and  the  black 
muddy  sabstance  contained  in  the  basins  is  tfirown  op  as  high  •• 
seven  or  eight  feet.  The  efflux  of  water  from  the  apriogs  is 
Teiy  scanty,  and  in  Gome  of  them  the  whole  Bupj^  ia  converteil 
into  Tapour  by  the  enbterranean  heat. 

After  a  long  course  of  dry  weatiier,  these  spriiigs  are  almost 
wholly  dried  up,  and  when  niin  falls,  they  bou  out  again  mA 
redoubled  fuiy. 

There  are  large  monnds  of  finely  crystallized  endphur  in  tlM 
vicinity  of  these  springs,  and  qusntitieB  of  a  whits  earthy  aab> 
stance  are  also  found  m  their  neighbourhood. 

The  colour  of  the  liquid  dischai^ed  by  the  spriags  is  tmj 
various  ;  and  what  renders  this  remarkable  is,  that  some  ofthem 
are  situated  within  r  yard  of  each  other,  and  throw  out  water  of 
ft  different  colour  ;  in  one  only  it  is  limpid ;  in  the  rest  it  Taries 
from  a  milky  whiteness  to  a  thick  dark-black.  The  hSls  in  the 
neighbourhood  of  these  springs  are  high,  and  some  of  them  bear 
evident  marks  of  having  formeriy  been  the  seats  of  vtdcuiie 
eruptions. 

II.  Singular  CalcuH  said  to  he  from  the  Urinary  BiadStr  ofm 
Dog. 

A  gentleman  of  great  respectability  from  Canada,  and  amen^ 
her  of  the  Colonial  ABsembly  at  Qnebec,  lately  presented  a 
number  of  round  bodies  to  the  Hunterian  Museum  in  Glasgow, 
which  he  had  received  from  a  person  residing  on  the  faaBks  of 
the  river  St.  Laurence.  This  person  assured  him  that  tiiey  had 
leen  taken  afler  death  out  of  me  urinary  bladder  of  a  dog. 

As  BOon  as  I  saw  these  bodies,  I  suspected  them  to  be  pearh. 
They  are  perfectly  spherical,  about  the  size  of  mustard  seed ; 
they  have  the  lustre  and  the  weight  of  pearls ;  but  their  colour 
is  not  good,  being  rather  dark,  and  inclining  to  yellow.  like 
pearls,  they  are  composed  of  veiy  thin  concentric  coats  ;  and  I 
found  them  composed  of  lime  uiuted  to  an  animal  matter.  Thus 
in  their  composition,  as  well  as  their  appearance,  they  a^res 
with  pearls.  Pearls  indeed,  according  to  the  analysis  of  Air. 
Hatcnett,  are  composed  of  carbonate  of  lime  and  an  animal 
matter.  When_  I  put  one  of  these  bodies  into  nitric  acid,  it 
dissolved  slowly,  but  completely ;  and  I  did  not  perceive  any 
sensible  effervescence.  Here  then  appears  a  difference  between 
our  concretions  and  pearls .  But  my  experiment  was  made  uptnt 
so  small  a  scale,  and  ti^e  solution  was  so  slow,  that  I  consider 
the  d^rence  to  he  only  apparent  and  not  real.  The  matter 
dissolved  by  the  nitric  acid  was  pure  lime ;  for  it  was  not  preci- 
pitated by  pure  ammonia;  but  was  readily  precipitated  by  oxaHc 
acid.  I  think,  therefore,  that  it  probably  exists  in  the  concre- 
tions in  the  state  of  carbotiate  of  hme. 
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Ab  to  the  truth  of  the  assertion  that  these  concretions  were 
actually  takea  out  of  the  urioaiy  bladder  of  a  dog,  there  seema 
to  me  to  be  aome  room  for  Bcepticisra.  The  geatleinaii  who 
preseated  the  concretioDB  to  the  museBm  is  a  man  of  the  highest 
respectability,  aod  he  himself  firmly  believed  the  truth  or'  the 
statement  wuich  he  gave.  He  must,  therefore,  have  entertained 
a  fovoiirable  opinion  of  the  veracity  of  the  person  from  whom  he 
received  them.  Hiere  is  no  doubt  a  possibility  that  he  may  have 
been  im^tosed  npon  ;  though  for  what  puipose  such  a  deception 
could  have  been  practised,  in  a  case  where  neither  profit  nor 
credit  could  redound  from  it,  and  where  the  person  practising  it 
did  not  even  seem  to  have  been  aware  tkat  such  concretiona 
were  extraordiaary,  it  is  difficult  to  cooceive. 

The  thing  seemed  to  me  at  least  of  sufficient  importance  to 
deserve  to  oe  recorded.     It  may  serve  to  draw  the  attention 
of  others  to  such  concretions,  if  uiey  should  ever  again  occnr. 
III.  Naphtha/rom  Penia. 

Mineraloasts  and  chemists  are  aware  of  the  existence  at 
naphtha  in  Persia,  and  of  the  many  wonderful  stories  that  have 
been  related  of  its  volatiUty  and  combustibihty.  I  have  been 
lately  favoured,  through  the  kindness  of  a  gentleman  who  has 
mpexA  many  years  in  toe  oeigbbourhood  of  Persia,  with  a  speci- 
men of  the  naphtha  in  the  purest  state  in  which  it  occurs.  It  is 
ctdourless  as  water,  hae  the  specific  gravity  0-753,  and  precisely 
the  same  smdl  and  tasle  as  the  oa^tha  which  is  maae  in  this 
country  from  the  distillation  of  coal.  Indeed  our  artificial 
naphtlKi  and  the  Persian  naphtha  resemUe  each  other  in  all 
Ifaar  chemical  properties  as  far  as  I  have  compared  them  toge- 
ther. I  have  never  got  anv  naphtha  made  in  tnia  country  from 
'  cxial  quite  so  li^t  as  the  Persian.  The  specific  gravity  of  the 
lowest  which  I  bare  met  with  was  0'8l7,  bat  probably  had  it 
been  rectified  ooee  «r  twice  more,  it  would  have  become  as 
light  u  die  Persian. 

The  statements  tespecUng  the  extreme  volatiUty  of  naphtha 
have  Dot  been  coofiimed  by  my  experioients.  The  Persian 
■uqihtha  boils  when  heated  to  320°.  If  we  continue  the  boiling, 
the  naphtha  becomes  darker  coloured,  and  the  temperature  m«y 
he  maae  to  rise  as  high  as  338^,  and  perhaps  even  higher.  Indeed 
in  a  silver  vessel  I  raised  its  temperature  to  352°!  The  same 
increase  of  temperature  takes  place  when  oil  of  turpentine  fs 
kept  boiling.  Tnere  are  two  consequences  which  may  be  drawn 
froia  these  facts ;  and  one  or  other  of  them  must  be  the  tme 
one .  Either  naphtha  and  oil  of  torpenttae  are  composed  of  two 
distinct  liquids  differing  in  their  volatiUty ;  or  they  are  partially 
-  decomposed  at  the  bouing  temperature.  From  the  increase  of 
colour  which  takes  place  when  naphtha  is  boiled,  one  would  be 
disposed  to  adopt  the  second  of  the  two  alternatives. 

When  a  grain  of  Persivi  nei^tha  is  decomposed  in  the  usual 
.way  by  means  of  peroxide  ot  copper,  we  obtaia  1*36  graia.of 
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water  and  6-5  cubic  inches  of  carbonic  acid  gas.  Notr  the  bydnv 
gan  ia  1-3S  gr.  of  water  is  very  nearly  equal  to  seven  cabic 
inches.  The  carbon  in  &J.  cubic  inches  of  carbonic  acid  ia  equi- 
valent to  6|  cubic  inches.  Hence  it  follows  ^at  naphtha  is 
composed  of 

6j-  or  13  volumes  of  carbon 

7    or  14  volumes  of  hydrogen 

By  substituting  atoms  for  volumes,  which  may  be  done  in  this 
/case  wiUiout  any  error,  it  follows  that  naphtha  is  a  compound  of 

13  atoms  carbon =  0-75 

14  atoms  hydrogen =   1-76 


The  specific  gravity  of  the  vapour  of  carbon  is  0416,  and  that 
of  hydrogen  gaa  0'0694.     Therefore, 

6;- cubic  inches  of  carbon  weigh  ..  0*822  gr. 
7    cubic  inches  of  hydrogen  weigh  0  148 

■0-970 

'  There  is,  therefore,  in  this  analysis,  a  deficiency  of  three  per 
cent.  I  am  disposed  to  ascribe  this  to  a  small  portion  of  azote, 
which  naphtha  seems  to  contain.  But  1  have  not  been  able  to 
satisfy  myself  experimentally  of  its  existence.  My  experiments 
are  conducted  in  copper  tubes,  subjected  to  a  red  heat.  Hiifl 
always  drives  off  a  quantity  of  air,  varying  from  0"5  to  0*7  of  a 
cubic  inch,  according  to  the  degree  of  heat  to  which  the  tube 
and  the  peroxide  of  copper  is  subjected,  and  which  it  is  not  pos- 
sible to  raise  always  to  the  same  degree  of  intensity.  Tins  air 
always  contains  3^d  per  cent,  of  oxygen,  the  rest  being  azote. 
l^e  reason  of  this  dilference  between  its  composition  and  that  of 
common  air  is  the  length  of  red-hot  copper  tube  throu^  which 
it  is  obliged  to  pass,  and  which  is  partially  oxidized  at  the 
expense  of  the  oxygen  of  the  common  air  present.  Now  0-03  ct. 
of  azotic  gas  would  not  amount  to  ■^t]\  ot  a  cubic  inch,  which, 
being  less  than  the  variation  in  the  quantity  of  air  driven  ofif  by- 
heat  when  nothing  is  heated  but  the  tube  filled  with  oxide  of 
copper,  1  have  no  means  of  determining  whether  so  small 
a  quantity  of  azote  is  disei^ged  or  not. 

I  have  observed  of  late,  that  in  order  to  ensure  accuracy  in  the 
quantity  of  water  evolved,  it  is  necessary  to  expose  the  peroxide 
of  copper  to  a  red  heat  just  before  making  the  experiment ;  for 
peroxide  of  copper  has  the  property  of  imbibing  a  little  water 
from  the  atmosphere,  which  it  gives  out  again  when  heated  to 
redness. 

In  order  to  ensure  abecJnte  precision  in  snch  experiments,  it 
would  be  necessary  to  have  the  means  of  raising  the  fire  eveiy 
me  to  exactly  the  same  intensity.    It  is  liltewiBe  oeceuaiy  to 
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have  alwaVB  the  very  same  bulk  of  peroxide  of  cojiper,  and  of 
muriate  of  lime,  in  the  tubea.  When  these  precautions  are  not 
Attended  to,  the  quantity  of  common  air  evolved  varies  bo  much 
as  to  baffle  all  attempts  to  determine  the  quantity  of  azote  given 
out,  unless  it  be  very  considerable.  These  niceties  would  ne  of 
very  little  consequence  if  we  could  decompose  quantities  of  the 
substances  subjected  to  experiment  amounting  to  10  grs, ;  but 
this  I  have  not  hitherto  been  able  to  accomphsh,  f  mix  the 
grain  of  naphtha  with  a  little  peroxide  of  copper,  and  let  it  down 
into  the  bottom  of  the  tube.  By  surrounding  it  with  moist  clay, 
1  keep  it  cool  till  the  further  extremity  of  the  tube  is  red-hot. 
I  then  remove  the  clay,  and' allow  the  bottom  of  the  tube  to 
become  hot  enough  to  volatilize  the  naphtha  completely.  Should 
any  ammonia  or  nitric  acid  be  formed,  they  would  be  decom- 
posed while  passing  through  at  least  12  inches  of  red-hot 
peroxide  of  copper. 

IV.  Mount  Canigpu. 

Canigou  is  a  celebrated  mountain  in  the  chain  of  the  Pyre- 
nees, situated  in  the  part  of  France  formerly  called  RouEitton, 
and  at  present  the  department  of  the  Pi/renees  Orientates. 
According  to  the  measurement  of  M.  Mecbain,  it  is  1431 
French  toises,  or  9150  English  feet,  above  the  level  of  the  sea. 
It  was  long  considered  as  ue  highest  mountain  in  the  Pyrem^es ; 
though  it  is  now  known  that  several  exist  in  that  extensive  chain 
which  surpass  it  in  heat  by  at  least  2000  feet.  This  mountain 
lies  west,  and  a  little  south  from  Marseilles,  at  the  distance  of 
bl  French  leagues ;  yet  at  certain  seasons  of  the  year  it  ii 
perfectly  visible  from  that  city.  Baron  von  Zach,  while  living 
in  Marseilles  in  1808,  resolved  to  verify  this  assertion,  which  had 
been  repeated  to  him  by  so  many  eye  witnesses  of  the  fact,  that 
he  had  no  reason  to  disbelieve  it.  He  considered  it  as  likely  Chat 
the  mountain  would  be  visible  only  at  those  seasons  of  the  year 
when  the  sun  set  directly  behind  it.  This  he  foimd  to  happen 
about  the  be^nning  of  February  and  the  end  of  March,  Ac- 
cordingly on  Feb.  8,  1808,  he  went  towards  sunset  to  the  top  of 
the  mountain  Notre  Dame  de  la  Garde,  accompanied  by  M. 
Thulis,  M.  D'Aubuisson,  M.  Reboul,  and  M.  Martin ;  and 
provided  with  the  requisite  instruments  to  observe  the  mountain. 
As  soon  as  the  sun  was  set,  the  mountain,  and  various  other 
peaks,  appeared  so  distinctly  that  the  spectators  could  hardly 
persuade  themselves  that  it  was  the  INrenees  which  they  sdw ; 
but  rather  some  mountains  in  the  neighbourhood  of  Marseilles. 

Baron  von  Zach  found  that  the  azimuth  (or  the  angle  with 
Uie  line  joining  the  Canigou  and  Marseilles  makes  with  the 
meridian)  of  the  highest  peak  of  the  Canigou  from  the  place 
where  he  was  placed  wa*  71*  20'  8"  south  of  west ;  while  that 
of  Mont  Ventoux,  near  Avignon,  was  4*  17'  27"  north  of  west. 
—(Correspondence  ABtrouomi^ue,  i.  413.) 
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V.  MotU  Ventoux. 

This  momitaiQ  is  remarkable  for,  the  8udd«tmes8  of  ita  elevfto 
tion  above  the  aurrouDding  country.  It  ia  of  limestone ;  and  its 
height,  as  detenmned  by  Baroa  von  Zach,  is  985^  Freoch  toiaes, 
or  ^01  En^h  feet,  above  the  level  of  the  sea.  It  is  certainly, 
-  therefore,  one  of  the  highest  Umestone  mountains  which  are 
known  to  exist.  The  usual  calcareous  petrefactions  abound  OD 
the  south  side  of  it ;  but  it  is  said  that  none  are  to  be  found  ou 
the  north  side.  If  this  be  true,  it  is  a  very  remarkable  pheao- 
menon  indeed,  and  seems  hardly  susceptible  of  explanation, 
unless  the  petrefactions  1m  coa&ned  to  the  surlace  of  the  roclc 
In  that  case  we  are  at  liberty  to  suppose  that  there  was  a  tima 
when  the  sea  washed  its  south  side,  while  the  north  side  muat 
be  supposed  to  have  been  always  screened  from  the  action  of 
that  element.  The  mountain  is  covered  with,  angular  fr^nuits 
of  a  very  compact  hmestone. 

Petrarch  was  partly  educated  at  the  foot  of  this  mountain  at. 
Cerpentras.  He  ascended  it  in  1346  with  his  brother  Gerard, 
and  on  his  return  wrote  a  spirited  account  of  his  expedition  in  a 
letter  to  his  friend  John  Colonna,  which  is  to  be  found  among  his 
Epistolas  de  Rebus  Famitiaribua.  The  Utitude  and  longitut^  of 
this  mountain  as  determined  by  Baron  von  Zaoh.  is  as  f^lows : 

,  Latitude 44°  lO*  27-6"  N. 

Longitude 23   56  34-4    £.  from  Feiro. 

(Ibid.  p.  420.) 

VI.  PositioM  of  varioia  Places  in  tie  Catut  o/"  the  Adriatic  Situ 
Baron  von  Zach  gives  the  following  geographical  positions  ot 
various  places  on  the  coast  of  the  Adnatic  Sea.  He  gives  them, 
he  says,  with  some  reserve,  and  only  provisionidly.  They  hare 
been  determined  by  two  Neapolitan  astronomers,  and  doubtleu 
from  the  best  data  which  they  could  procure ;  but  it  does  not 
appear  that  these  astronomers  detennined  any  of  the  po^tioni 
by  observations  of  their  own. 

Longlladr.  tktitiite 

Andria 41°  15' U°  6' 

Ascoli 41  8  13  20- 

Barletta  41  19  14  ff 

Bari 41  8- 14  47 

Brindisi 40  40  16  1 

Chieti 40  20  11  65 

GaMipoli 41  3  16  5 

Lanciano 42  12  12  9 

Xecce 40  22  16  17 

Manfredonia 41  39  13  43 

Moifetta 41  13  14  27 

Monopoii 40  69 15  16 

Otranto 40  »  16  39" 
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Pe80«ra 42°  aS* ll*  MT 

Trani 41     17   14     16 

Vasti 42      7..'. 12     26 

Vieeti 41    66  12    65 

(Ibid.  p.  463.) 
VII.  Brudne. 

Tie  dUcOTery  of  the  alkaline  properties  of  morphia,  for  whictt 
we  ace  iadebted  to  SertUmer,  has  drawn  the  attention  of  che> 
mists  to  the  diacoveiy  of  vegetable  substaDcea  capable  of  aeutrft- 
lizing  acids,  and  of  course  possessed  of  alkaline  propertie*. 
MM.  Pelletier  and  Caventou  have  particularly  distinguished 
themselves  in  these  researches.  Out  readers  are  already  awam 
of  the  discovery  of  two  new  vegetable  alkalies,  to  which  the 
Quaes  of  vau^ueAW  and  tlrychnine  have  been  given.  Pelletier 
and  Caventou  have  lately  discovered  another,  to  which  they  have 
given  the  name  of  Brucine,  from  Mr.  Bruce,  the  Abyssinian, 
traveller,  who  first  made  known  the  tree  from  the  bark,  of  which 
the  new  alkaline  substance  is  obtained.  This  bark  is  known  bj 
the  name  oijake  anpatura. 

To  obtain  brueintf  Uie  bark  of  the  fidse  anguatura  ibrucea  andf 
^taUenctu)  wu  treated  in  the  first  place  with  eulphtiric  ether 
to  get  rid  of  a  fatty  matter  which  it  contains.  It  was  then 
•nbjeoted  to  the  action  of  alcohol.  The  alcoholic  aolutions  were 
«vapoiated  to  dryness,  the  dry  residue  was  dissolved  in  water> 
ana  the  solution  mixed  with  aubtritacetate  of  lead  (Goulard** 
«xtract)  whidt  threw  down  the  greatest  part  of  the  colouring 
matter.  The  excess  of  lead  was  got  rid  of  by  a  current  of  sut- 
phnretted  hydr<^en  gas.  By  this  means  the  liquid  was  rendered 
nearly,  but  not  completely,  colourless  The  bnicine  was  not 
precipitated  by  ammonia,  and  all  attempts  to  procure  it  in  a  state 
of  purity  were  long  unsuccessful ;  at  last  our  experimenten 
•ncceeded  by  the  following  manner :  The  brucine  was  saturated 
with  oxahc  acid,  and  the  solution  evaporated  to  dryness.  The 
dry  mass  was  d^ested  in  absolute  alcohol  of  the  temperature  of 
32°,  which  dissolved  the  colouring  matter,  and  left  the  oxalate 
of  brucine  in  the  state  of  a  fine  white  powder.  The  oxalate^ 
when  treated  with  lime  or  magnesia,  is  decomposed,  and  the 
bnicine  disengaged.  It  was  dissolved  in  boiling  alcohol,  and 
obtained  in  ciystals  by  the  slow  evaporation  of  the  liquid.  Thoft 
obtained  in  a  state  of  purity,  it  possessed  the  fpllowingproperties  I 

Its  crystals,  when  obtained  by  slow  evaporation,  are  obliqtie 
prisms,  the  bases  of  which  are  parallel(^nunB.  When  deposited 
noma  saturatedsolutioninboiUngwaterby  cooling, it  ia in bulkjr 
plates  somewhat  similar  to  boracic  acid  in  appearance.  The 
alcobohc  solutions  are  apt  to  deposit  it  in  the  form  of  mushroom?. 
In  the  last  two  states^  >t  is  very  bulky,  retaining  a  great  deal  of 
water,  which  may  be  forced  out  by  compression,  ft  then  dinU 
dahes  very  much  in  volume.  C\>t>o[c 
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Itrucine  is  soluble  in  500  times  its  weight  of  boiling  water,  and 
ID  850  times  its  weight  of  cold  water.  The  colouring  aatter 
with  which  it  is  united  in  the  bark  increases  its  solubitity  very 
much.     Hence  the  difficult  of  purifying  it  by  crystallization. 

Its  taste  is  exceedingly  bitter  ana  acrid,  and  continues  lon^ 
in  the  mouth.  When  aciministered  in  doses  of  a  few  grains,  it 
is  poisonous,  and  acts  upon  animals  in  the  same  way  as  strych- 
tiine,  but  with  a  great  deal  less  enei^. 

It  is  not  altered  by  exposure  to  the  air:  it  may  be  melted  by 
beat  without  undergoing  decomposition,  and  then  assumes  the 
appearance  of  wax.  fi  melts  at  a  temperature  a  little  hieher 
than  the  boiling  point  of  water.  The  crystals  deposited  from 
alcohol  sometimes  melt  at  a  much  lower  temperature ;  but  this 
anomaly  is  owing  to  a  portion  of  alcohol  retained  between  the 
plates  of  the  crystals. 

Bmcine,  when  exposed  to  a  strong  heat,  is  decomposed.  The 
products  are  much  empyreumatic  oil,  a  little  water  and  acetic 
acid,  carburetted  hydrogen,  and  a  little  carbonic  acid.  No  trace 
of  ammonia  can  be  detected  among  the  products.  When  heated 
with  peroxide  of  copper,  it  yields  only  carbonic  acid  and  water, 
with  scarcely  a  trace  of  azote.  Hence  it  can  contaiti  only  car- 
Ion,  hydrogen,  and  perhaps  oxygen.  But  Pelletier  and  Caventou 
have  not  yet  succeeded  in  determining  the  proportion  of  its 
constituents. 

It  combines  with  the  acids,  and  forms  botii  neutral  and  bisalts. 
Both  of  these  sets  of  salts,  but  especially  the  latter,  ciystalUze 
■with  facility. 

1.  Sulphate  of  Brucine. — Brucine  dissolves  readily  in  sulphn- 
jic  acid,  and  is  capable  of  forming  with  it  a  neutral  salt.  This 
sdt  crystallizes  in  long  slender  needles,  which  appear  to  be  four- 


sided  prisms  terminated  by  pyramids  so  fine  tnat  their  shape 
could  not  be  determined  even  by  employing  powerful  magniry- 
ing  glasses.     It  is  very  soluble  in  water,  and  somewhat  soluble 

i 1 I._l        I._  i-_.-  : i_:.. T.. :-  J . J  I .--I. 


in  alcohol.  Its  taste  is  very  bitter.  It  is  decomposed  by  potash, 
soda,  ammonia,  barytes,  strontian,  lime,  and  ms^esia.  It  is 
decomposed  likewise  by  morphia  and  strychnine,  which  dissolve 
readily  by  uniting  to  its  acid. 

No  acid  is  capable  of  decomposing  this  salt,  except  strong 
nitric  acid,  which  acts  upon  the  brucine,  and  decomposes  it, 
forming  a  fine  red  colour.  It  produces  the  same  alteration  of 
colour  upon  strychnine  and  morphia. 

The  bisulphate  of  brucine  is  less  soluble  in  water,  and  crystal- 
lizes more  readily,  than  the  neutral  sulphate.  The  neutral  sul- 
'phate  of  brucine,  according  to  the  analysts  of  Pelletier  and 
£aventou,  is  composed  of 

Salphuricacid '.    8-84  9-697   6-000 

Brucine 91-16  100-000  51-582 

i  00-00  •     ^.      ■ 
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lluB  woaldnuiVe  the  weight  of  an  integrant  particle  of  brocine 
£l-582,  a  much  higher  number  than  belongs  to  any  other  saline 
base  hitherto  determined ;  but  no  great  stress  can  be  laid  upon 
the  preceding  detenninatioii. 

2.  Muriate  of  Brucine. — Brucine  diesolTes  readily  in  muriatic 
vcid.  The  solution  yields  crystals  with  facility,  the  shape  of 
-which  is  a  four-sided  prism,  terminated  at  each  end  by  an  obhque 
face.  It  is  not  altered  by  exposure  to  the  air,  and  is  very  soluble 
in  water.  When  heated  to  the  temperature  at  which  vegetable 
'bodies  begin  to  be  altered,  it  is  decomposed,  and  the  muriatic 
«cid  is  disengaged  in  a  white  smoke.  It  is  decomposed  by 
sulphuric  acid!  Nitric  acid  produces  the  same  effect  upon  it  &s 
upon  the  sulphate.     Its  coastituents  are : 

Muriaticacid 6-9533   6-331  4-625 

Brucine 94-0467   100-000  73-063 


100-0000 


According  to  this  analysis,  the  equivalent  number  for  brucine 
is  73-063,  which  is  nearly  one  half  greater  than  the  number 
obtained  by  the  analysis  of  the  sulphate  of  brucine.  This  prodi- 
gious discordance  between  the  resmts  obtained  from  two  dinerent 
salte  demonatrates  the  inaccuracy  ofthe  analyses  of  Pelletier  and 
Caventou. 

3.  Pkogphate  of  Brucine. — Brucine  dissolves  readily  in  phos- 
phoric acid.  The  neutral  salt  does  not  crystallize ;  but  the 
Diphosphate  yields  large  crystals  with  facility.  These  crystals 
are  rectangular  tables  with  bevelled  edges.  The  salt  is  very 
soluble  in  water;  when  exposed  to  the  air  they  effloresce  slightly. 
In  strong  alcohol  these  crystals  dissolve  with  difficulty,  and  in 
small  quantity.  H'ence  alcohol  may  be  employed  to  purily  the 
phosphate  of  brucine  by  depriving  it  of  its  colouring  matter,  if  it 
Das  not  been  got  rid  of  before. 

4.  Nitrate  of  Brucine. — Neutral  nitrate  of  brucine  does  not 
^ystallize ;  but,  when  evaporated,  assumes  the  form  of  gum. 
The  binitrate  of  brucine  crystallizes  with  facility  in  acicular  four- 
sided  prisms,  terminated  by  dihedral  summits.  When  these 
crystals  are  heated  su£Bciently,  they  catch  fire  and  bum,  as  is 
the  case  with  binitrate  of  strychnine. 

When  brucine  is  digested  in  a  still  greater  quantity  of  nitric 
acid,  a  fine  red  colour  is  developed.  The  same  phenomenon 
appears  with  strychnine,  but  the  shade  of  colour  is  different. 
When  either  of  these  red  liquids  is  heated,  it  becomes  yellow. 
Protomuriate  of  tin  dropped  into  the  yellow  liquid  from  strych- 
nine  occasions  a  dirty-brown  precipitate,  whereas  in  the  yellow 
liqnid  from  brucine,  it  strikes  a  very  intense  and  beautiful  purple. 

6.  Other  Salts, — Acetate  of  brucine  is  very  soluUe,  and  doet 
not  seem  capable  of  crystalliziog. 
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Oxalate  of  bnicine  ciystallizes  in  loDg  needles,  especidtjr  when 
it  coBtainB  an  excess  of  acid. 

Brucine  is  very  soluble  in  alcohol;  but  it  is  insolsble  in 
aulphunc  ether  and  the  fixed  oils,  and  very  little  soluble  in  tbt 
Tobtile  oils.  Wheo  admiaistered  internally,  it  produces  tetaBna^ 
and  acts  up<»i  the  nerves  without  attacking  the  brain,  or  affect* 
ing  the  iatellectual  faculties.  Its  intensity  is  to  that  of  strycb- 
ame  as  1  to  12.— <See  Joom.  de  Pham.  Dec.  1819,  p.  529.) 

VIII.  EquivaUnt  Numbers  for  Morphia,  Stryckmne,and  Brueim. 
PeQetier  and  Carentoa  have  analvsed  the  sulphates  of  brodbe, 
strychnine,  and  morphia,  respectively,  and  foood  the  compoutiaB 
of  each  as  follows : 

1,  iSulphate  of  Brucine. 

Snlphuricacid 8-84     9-697   S-OOO" 

Brucine 91-16     100-000  51-582 

100-00 

2.  Sulphate  of  Strychnine. 

Sulphuric  acid, 9-5       ......     10-486  5-000 

Stiychnine 90-6       100-000  47-^ 


3.  Sulphate  of  Morphia. 

Snlphuricacid 11-084  12-465......    MXO 

Morphia 88-916  100-000  40-112 


According  to  these  analyses,  the  equivalent  numbers  for  these 
siibstaDces  are  the  following  : 

Brucine   ; 51-583 

Strychnine 47-682 

Morphia 40-112 

If  iJte  Teader  will  compare  these  analjrsea  with  the  analyses  of 
Hbe  salts  of  morphia  by  Choulant,  which  will  be  found  in  the 
Antials  of  Philosophy,  xiii.  164,  he  will  see  what  an  enormoOB 
diff»«nce  there  is  oetween  the  two  results.  It  is  so  great  indeed 
as  to  be  quite  ioezplicable,  and  prevents  the  possibdity  of  ptit- 
ting  much  c(»k6dence  in  either  oi  them.  Further  researches  a» 
reqaisite  before  we  can  expect  any  precise  knowledge  of  these 
hodies.  The  first  step  ought  to  be  a  careful  analysis  of  tiis 
botlies  themsdves.  This  once  known,  it  would  be  much  easier 
to  detvmine  how  much  of  each  is  requisite  to  saturate  a  deter- 
ninate  quaoditr  of  sulphuric  acid,  whidi  woald  give  u4  the 
equivalent  number  for  each. 
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XI.  Bristol  Literary  and  Philosophical  Itutilution. 

Oo  Feb.  29,  the  ceremony  of  laying  the  foundation  stone  of  a 
new  and  magnificent  builaing  for  literary  and  philosophical 
purpoges  in  Bristol  was  attended  by  the  Mayor,  W,  Fripp,  Jun. 
Esq.  the  Sheriff  and  a  numerous  asaemblage  of  gentlemen, 
some  of  the  most  distinguished  for  wealth  and  talent  in  Bristol. 
The  company  met  their  Chief  Magistrate  at  the  Council  House, 
and  thence  proceeded  with  a  band  of  music,  and  the  insignia  of 
the  city,  to  toe  ground ;  and  afterward  returned  in  similar  proces- 
sion to  the  Merchants'  Halls  to  diimer. 

The  site  of  this  building  ia  at  the  West  end  of  the  bottom  of 
ParL-atreet,  one  of  the  finest  streets  in  Bristol.  It  is  intended 
for  the  building  to  "  contain  a  spacious  lecture  room,  with  a 
laboratory  adjoining;  a  room  of  noble  dimension  destined  for  a 
libraiT  ;  two  apartments  which  mf^  be  appropriated,  the  one  for 
aa  exhibition  room,  the  other  for  .a  museum ;  a  reading  room  for 
reviews,  pamphlets,  newspapers.  Sec.;  some  other  apaitmenta 
for  subsidiary  purposes,  and  accommodation  for  a  resioent  guat- 
dias  of  the  building." 

It  has  been  for  several  veare  in  contemplation  to  fomt  a  ^lilo- 
BOphical  society  in  Eristol,  after  the  example  of  London,  £dia- 
bui^b,  IJverpool,  I>ablin,  and  some  other  great  towns  of  the 
empire;  hut  from  the  intervention  ofsome  causes  or  other  circum- 
stances have  contlnuallv  occmred  to  delay  the  execution  of  so 
desirable  an  object.  Toere  is  now,  however,  but  little  doubt, 
from  the  zeal  which  is  manifested  by  the  inhabitants  of  Bristol, 
for  adding  so  useful  an  Institution  to  the  city,  and  so  great  an 
ornament  to  its  taste  and  opulence,  that  what  the  frieii<&  of  this 
Institution  have  been  so  long,  so  sedulously,  and  so  laudably 
endeavouring  to  effect  will  be  attenfled  with  the  completest 
SDCcess.  It  is  unnecessary  to  enter  into  a  detail  of  the  advan- 
tages to  Bocie^,  commerce,  and  the  arts,  which  have  been 
uniformly  derived  in  other  places  from  establishments  of  this 
kind ;  they  are  too  familiar  to  every  well  informed  mind  to  need 
any  comment  or  observatioD.  Justice,  however,  requires  it 
should  be  known,  that  the  patrons  of  this  Institution  have  formed 
their  plans  upon  the  broadest  basis  of  enlightened  Tiberahty. 
Besides  the  cultivation  and  diflitsion  of  the  nc«ler  sciences,  and 
tte  prosecution  of  whatever  is  likely  to  be  of  real  service  or 
utility  to  the  community  and  the  risii^  generation,  they  intend 
to  n^e  this  Institution  a  focus,  in  which  to  collect  and  cencen- 
trate,  not  only  the  scattered  rays  of  the  genius  and  ability  of 
Bristol,  but  also  of  all  true  lovers  of  scientific  pursuits  ;  to  con- 
fine their  patronage  to  no  particular  branch  or  branches  of 
sciences,  but  to  extend  and  afford  the  utmost  encouragement  for 
Che  develMHuent  of  talent  in  every  deputment  of  naeM  know- 
ledge and  litnatwe. 
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Article  XI. 

Astronomical,  Magnetical,  aiid  Meteorological  Obsertaliom. 
By  Col.  Beaufoy,  F.R.S. 

Bushey  Heath,  near  Slanmore. 
UtiladcSP  91' 44-27"  NoTlb.    Loasilode  Wnl  ia  tine  1' SD-93". 

Astronomical  Observation. 
ImmenioaDr^Leonii 10*  iSf  40^  Mcnn  Time  at  nuihrj. 

Magnetical  Observations,  1820.  —  Variation  West. 


MorpiDE  ObKtj. 

NOOD    ObKFT. 

Evening  Qburr. 
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84     S3     V3 

1     15 
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3 
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4 
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i 
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1     SO 
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9 
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10 
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18 
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1      10 
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? 

i 
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1     84 
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In  taking  the  mean,  the  moming  observation  on  the  13th 
u  rejected^ljeing  unusu^Iy  great,  for  which  there  was  no  app** 
jent  cause. 
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RBHARKS. 

Stand  Matat.—l.  Hoar  frort:  twj  Adc  itj.  3—6,  ClDody.  7,  S.  Fia^ 
fi.  CJmximtnbu:  fine,  10.  Foggy  moniags  drtulj.  11,  IS,  CiMdy :  aome 
nia,  13.  Verj  fine  morniog.  14,  15.  floe.  16.  Hoar  froit  t  mU;  i  Oea  finr 
Wl(b CiiTMnaitiiliu.  IT,  18.  Hoar  fmti ;  eirar,  a.  d.  19.  Orercaitt  tomtiaam 
in  tbe  eicoing.  BO.  Qrannd  eoffred  with  uiow  Ihii  morning  froa  tws  1»  tbf«e 
locbn  la  dcplh:  ll  eoDtinued  In  »<>»,  with  Tcrj  little  I ntenainimi  thningb  ike 
d<y.  il.  F<VCy  >iariiine,  with  thaw :  abonl  Ave  incbn  of  inoir  on  the  fraud. 
SS— S4.  OiercaiL  £5.  Overcaiti  windy.  S6.  Bloik  Kind.  ST.  flw. 
SB,  £9.  How  frmt  i  fine,  witli  drrtaaiiMlni. 

BeSDLTS. 
Windti  N,  It  NE,g)  NW,3|  W.S)  SW,5t  8,  It  8E,4(  E,  l|  Tar.fc 
BaroBCler:  Hean  liej|>t 

For  ihe  nonth. SIHKS  loda. 

For  Ibelnnar  period,  ending  tbeOth 3040S 

For  19  dayi,  ending  tbeSd  (moon  Don h) SV-SST 

For  1%  daja,  eodlnc  tbe  16th  (moon  loalb) SO-IM 

Thennmwteri  Mean  beisht 

For  tbe  monili 36-379^ 

For  the  Innar  period,  eniliogaiBboie St'TSS 

ForiSdayi,  Ibcinnin  Aqoariiu SS'l&S 

Ujgraatitis    Uean  for  the  montb 01 

Evaporation Q.gO  jg^^ 

Rain 1<0I 

Mean  ttrnperatareat  TattMham 36-8S1' 

Hygrometer  at  dhio 81" 

ItalD  at  ditto ...,,  1-S7  ia. 

•■•  Tke  late  wialernay  be  Gouldered  as  having  ended  with  the  deep  wow  o» 
(be  90tb,  followed  by  a  thaw  on  ibe  Slit,  thoagh  the  ipiing  bu  been  froily  at 
tine*  lince  i  tbli  mow  oecnrred  jnit  00  dayi  after  the  (hartal  day  i  and  Ibe  laow 
on  IbeSIil  oflealbBonlb,  1S19,  wai  jiut  SO dayl  before  It :  tbni  tb«  winter  rmj 
be  laid  to  haie  Uited  ISO  diyi,  wllh  Ntne  nild  latenaU,  Ike  nliiice  be)^  in  Iha 
additaftbeilMe.  ~ 

ERRATUM  IN  LAST  MONTH. 
Far  ^quaHat  read  Ctfrleorn, 

tOvtiTi,  airatfari,  ZMrd  JCsat*,  S5,  1030.  \^  BOffARDw 
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Biographical  AeeouMi  «/*  Dr.  Jama  Bradimf,  F.R.S.  Attro- 
nomer  Royal. 

Perhaps  asanobBerrer  Dr.  Bradley  has  Dever  been  smpused 
by  any  aatroDomer  whatever ;  while  his  two  gnutd  discOTeiieB 
of  the  aberratioo  of  the  fixed  stars  and  of  the  nutation  of  the 
earth's  axis  constitute  a  memorable  era  in  astronomical  science, 
and  raise  their  author  to  the  very  highest  rank  among  the  culti' 
Tators  and  promoters  of  that  most  sublime  and  useful  science. 
I  am  desirous  on  that  account  to  insert  a  ehort  biographical 
sketch  of  his  life  in  the  AtmaU  of  Philosophy ;  thou^  1  have 
uotJiii^  whatever  to  add  to  the  account  published  in  the  62d 
volume  of  tlie  Histoire  de  rAcademie  Royale  dea  Sciences,  from 
which  all  the  lives  of  Dr.  Bradley,  wnich  have  tqtpeared  ia 
different  English  publications,  have  been  traostated  with  greater 
or  less  accuracy. 

James  Bradley  was  bom  at  Sherborne,  in  Dorsetshire,  ia  the 
year  1692,  and  was  the  third  son  of  William  and  Jane  Bradley, 
He  received  the  early  part  of  his  education  at  North  Leach,  in  a 
boarding  school  kept  by  Messrs,  Egles  and  Brice,  who  are  said 
to  have  used  their  best  endeavours  to  cultivate  the  happy  genius 
which  they  observed  in  their  pupil.  From  this  place  ne  went  to 
Oxford  with  the  intention  of  studyiag  theology,  and  of  taking 
orders.  As  soon  as  he  was  of  sufficient  striding  to  take  holy 
orders,  the  Bishop  of  Hereford,  who  had  conceived  a  great 
esteem  for  him,  gave  him  the  living  of  Bridstow,  and  soon  after 
^e  was  inducted  into  that  of  Weurie,  in  Pembrokeshire.    But 
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notwiUiatanding  ^ese  adviiatagea,  whicli  seemed  to  promise 
bim  the  likelihood  of  advaocins  to  still  higher  dirties  in  the 
church,  he  was  induced  at  len^  to  resign  both  his  Hvinga  thai: 
he  might  be  at  full  liberty  to  indulge  his  passion  for  mathematics 
and  astroiiomy.  The  voice  of  nature  is  all  powerfiil,  and  often 
destroys  at  once  those  arrangements  in  which  she  had  not  been 
.  sufficiently  consulted. 

Mr.  Bradley  was  the  nephew  of  Mr.  Ponnd,  well  luiown  in  the 
republic  of  letters  for  several  excellent  astronomical  observations. 
Indeed  he  would  probably  have  published  a  great  deal  more  had 
not  the  journal  of  his  travels  been  destroyed  m  the  confiagration 
at  Pulo-Condor.  This  confl^ration  accompanied  the  massacre 
made  by  the  inhabitants  of  the  island  of  aU  the  English  in  the 

Elace.  Indeed  Mr.  Poimd  himself  very  narrowly  escaped  the 
ite  which  attended  so  many  of  his  countrymen.  It  was  with 
this  relation  that  Mr.  Bradley  spent  all  the  time  which  he  could 
spare  from  bis  Uvings.  He  seems  to  have  acquired  by  bis  own 
industry,  without  any  other  teacher,  a  sufficient  knowledge  of 
the  mathematical  sciences  to  relish  and  profit  by  the  conversa- 
tion of  his  uncle. 

It  is  easv  to  conceive  that  the  example  and  the  conversation 
of  his  unde  did  not  render  the  official  duties  of  Mr.  Bradley 
more  agreeable.  He  continued,  however,  to  discharge  than 
with  assiduity,  though  he  cast  at  times  a  wishful  eye  upon  the 
heavens,  ana  began  at  that  time  to  lay  the  foundation  of  thoae 
discoveries  which  have  raised  him  to  the  ranks  of  the  greatest 
astronomer  of  his  time. 

Though  these  observations  were  made  in  some  measure  \sj 
ste&Hh,  the  name  of  Bradley  became  fEimouB  enough  to  reach 
the  ears  of  the  most  illustriouB  names  in  England.  Lord  Mac- 
clesfield, Sir  Isaac  Newton,  Dr.  Halley,  and  various  other  cele- 
brated membera  of  the  Boy^  Society,  became  known  to  him, 
and  cultivated  his  friendship.  It  was  the  estimation  in  which  he 
was  held  by  these  great  men  that  led  to  his  becoming  a  Fellow 
of  the  Royal  Society. 

About  this  time,  Dr.  Keil,  who  filled  the  place  of  SaviUan 
Professor  of  Astronomy  at  Oxford,  died.  It  would  have  been 
difficult  to  have  found  so  good  a  successor  as  Mr.  Bradley, 
whether  we  consider  his  abihties  or  his  fondness  for  astronomy- 
He  was  unanimously  elected  to  the  chair  on  October  31,  1721. 
Thus  at  the  age  of  22,  he  found  himself  the  colleague  of  the 
celebrated  Dr.  Halley,  who  was  at  that  time  Savilian  Profesaw 
of  Geometry  in  the  same  university.  Dr.  Bradley,  as  soon  as  he 
was  inducted  into  this  chair,  resigned  both  hin  livings  in  the 
church.  He  had  long  feltthe  disagreeable  situation  in  which  he 
was  placed,  his  official  duties  as  a  clergyman,  and  bis  passion 
for  astronomy  drawing^bim  contrary  ways-  And  he  took  the 
first  opportunity  that  offered  to  put  an  end  to  his  constraint. 

He  was  now  at  Uberty  to  indulge  his  passion  fbr  astronomy 
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withoat  inten^itibB;  and  in  1727  he  enabled  othen  to  ^oy 
die  iniit  of  his  reaearch«s  by  publiBhing  his  theory  of  the  abei^ 
ration  of  the  fixed  stars,  one  of  the  moet  useful  and  ingenions 
discoveries  of  modem  astroaomy. 

It  had  been  long  observed  that  the  poaitioa  of  the  stais  under- 
goes certain  variotioas  which  do  not  in  the  least  correspond 
mth  the  appaient  motioa  of  one  degree  in  72  yean,  which  is 
produced  by  the  precession  of  the  equinoxes. 

The  Abbe  Picard  had  remarked  these  vaiialioiis  in  the  pole 
star  as  early  aa  1671,  but  he  had  neither  attempted  to  reduce 
them  to  a  constant  rule,  nor  to  assign  any  cause  tot  them.  The 
very  numerous  observations  of  Dr.  Bradley  presented  him  not 
merely  with  the  variations  observed  by  Picard,  but  with  many  , 
others  which  had  not  so  nmch  as  been  suspected.  He  met 
with  some  stars  which  appeared  during  the  course  of  a  year  to 
change  their  longitude  without  any  alteration  in  their  latitude; 
others  appeared  to  alter  their  latitude  without  any  alteration  in 
theu-  longitude ;  while  others,  and  this  was  the  case  with  the 
greatest  number,  appeared  to  describe  a  small  ellipse  more  or 
M88  elongated. 

The  annual  period  which  all  these  movements,  so  different 
from  each  other,  afEeeted,  soon  led  to  the  inference  that  the 
aoti»n  of  the  earth  was  intimately  connected  with  the  pheno- 
meoa.  Bat  the  diffici^  was  to  explain  in  what  way  it  could 
produce  such  effects.  Tbefirst  attempts  of  Dr.  Bradley  to  obtain 
«n  e^lauation  were  unsuccessful.  But  hia  perseverance  was  at 
last  crowned  with  success,  and  enabled  him  to  discover  that  all 
tiiese  apparent  motions  in  the  stars  were  the  result  of  the  succee- 
aive  motion  of  light  combined  with  that  of  the  earth  round  the 
am. 

Ithad  been  long  believed  that  the  velocity  of  light  was,  physi- 
cally speaking,  infinite.  M.  Roemer  was  the  first  who  ventured 
toaffinn  that  this  opinion  was  inaccurate,  and  even  to  assign  the 
time  which  light  takes  to  traverse  the  diameter  of  the  earth's 
orbit.  He  had  observed  that  the  emersion  of  the  first  satellite  of 
Jupiter  became  later  and  later  in  proportion  as  Jiquter  bet^ne 
fiirther  and  further  removed  from  uie  opposition ;  and  that  this 
retardation  in  an  eclipse  the  nearest  possible  to  the  conjunction 
amounted  to  U  minutes.  He  was  of  opinion  that  these  11 
minutes  constituted  the  time  that  the  firat  ray  of  the  satellite, 
when  it  emerged,  took  in  traversing  the  distance  between  the 
two  positions  of  the  earth,  when  near  the  oppoution  and  near 
the  conjunction ;  and  consequently  that  the  velocity  of  light  is 
not  merely  finite,  but  measurable. 

However  reasonable  this  explanation  js  now  esteemed,  it  was 
then  thought  too  bold ;  and  it  was  not  tilt  'hmg  after  the  death 
of  Roemer  that  astrononen  uaanimonaly  agreed  that  the  mcrtion 
of  li^t  was  successive.  It  was  from  thw  suooessive  motion 
that  I^.  Bradley  obtained  the  explanation  of  the  irreguUrvaria- 
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tioDS  which  he  had  observed  in  the  etan,  aod  to  which  be  gave 
the  name  of  the  aberration  of  tke  fixed  ttars.  Let  us  now 
endeavour  to  commimicate  to  the  reader  an  idea  of  his  ezpla- 
natioD. 

Let  us  conceive  piles  of  emaU  bodies  moviiw  in  directions 
parallel  to  each  other ;  as,  for  example,  a  rain  wiuiout  any  wind, 
ndling  down  perpendiculariy.  Let  us  expose  to  this  rain  an 
immoveable  tube  placed  in  ihe  same  vertical  position.  It  is 
obvious  that  the  drop  which  enters  at  the  upper  orifice  of  the 
tube  will  pass  out  at  the  other  end  without  touching  the  inner 
walls  of  the  tube. 

But  if  we  make  the  tube  move  parallel  to  itself,  though  its 
position  always  remains  paraJlel  to  the  direction  of  Uie  drops  of 
rain,  it  is  obvious  that  the  motion  of  the  tube  will  cause  the 
drops  to  strike  against  one  of  its  sides,  and  that  the  sooner, 
according  as  the  motion  of  the  drops  is  slower,  compared  with 
that  of  &e  tube.  And  it  is  easy  to  demonstrate  that  tf  the 
motion  of  both  be  equal,  the  drop  or  rain  which  falls  upon  the 
centre  of  the  upper  opening  of  the  tube  will  .strike  the  inside  wall 
after  having  traversed  exactly  half  the  semidiameter  of  the  tube ; 
and  that  its  direction  in  consequence  will  make  an  angje  of  46° 
with  the  axis  of  the  tube.  Hence  it  follows  that  if  we  wish  the 
drops  of  water  not  to  toach  the  tube  notwithstanding  its  metioD, 
we  must  incline  it  46°  in  the  direction  of  its  motion.  If  this 
motion  were  to  take  place  in  the  circumference  of  a  circle,  the 
tube  would  describe  round  the  vertical  line  paasing  through  the 
centre  of  its  base,  a  cone,  the  angle  of  which  will  oe  90°. 

What  has  been  said  is  meant  to  show  that  the  inchnation  of 
the  tube  in  order  to  allow  the  drops  of  rain,  notwithstanding  the 
motion,  to  pass  through  the  tube  without  striking  againstits  sides* 
depends  entirely  upon  the  proportion  between  the  velocity  of  its 
motion  and  that  of  the  drops  of  rain.  The  greater  the  velocity 
of  these  drops  compared  with  that  of  the  tube,  the  less  will  it  be 
necessary  to  incline  the  tube.  Hence  if  the  velocity  of  the  drops 
were  inmiite  compared  with  that  of  the  tube,  it  would  not  be 
necessary  to  incline  the  tube  at  aU ;  because  the  drop  would 
reach  the  bottom  of  the  tube  the  very  instant  that  it  entered  its 
top,  and  the  tube,  during  anch  a  space  of  time,  coold  advance 
onJy  an  tnfiiiitely  small  quantity. 

When  we  apply  this  theory  to  the  aberration  of  the  stars  it  is 
easy  to  see  that  the  lines  traversed  by  the  dropa  of  rain  are  the 
rays  proceeding  from  the  stars  ;  that  the  tube  which  we  have 
supposed  at  fit^t  at  rest,  and  aAerwards  in  motion,  is  that  of  the 
telescope,  which  serves  to  determine  the  position  of  the  stars, 
and  which  is  always  carried  away  by  the  motion  of  the  earth 
round  the  sun ;  and  finally,  that  the  velocity  of  hght  being  finite, 
when  compared  with  that  of  the  earth  \a  its  orbit,  the  t^escope 
Inust  change  its  position  in  proportion  as  this  motion  changes 
its  direction.    Hence  it  follows  that  each  starntusthave  asenes 
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-  ofdifiennt  positions,  or,  which  comeB  to  tlie.same  thine*  an 
apparent  motion  in  the  heavens,  which  will  make  it  describe  in 
a  year  ellipses  more  or  less  elongated  according  to  the  position 
of  the  star. 

Such  b  the  theory  of  the  aberration  of  Uf^ht  which  Dr.  Brad- 
ley published  in  1727,  and  which  was  received  by  astronomers 
with  that  applause  which  it  deserved.  M.  Clairaut  made  it  the 
subject  of  an  excellent  memoir  printed  in  the  Memoirs  of  the 
French  Academy  of  Sciences  fur  1737,  in  which  he  examined 
the  theory  of  abenation  to  the  bottom,  and  gave  the  rules  neces- 
sary to  apply  it  to  pracUce.  The  result  of  his  calculation  is, 
that  the  velocity  of  light  deduced  &om  the  aberrations  observed 
in  the  stars  is  absolutely  the  same  as  that  assigned  it  by  the 
ii^enious  explanation  which  Rpemer  had  given  of  the  retarda* 
tion  of  the  eclipses  of  the  first  satellite  of  Jupiter.    This  is  a  new 

Eroof  of  the  accuracy  of  the  hypothesis,  if  it  stood  in  need  of 
eing  proved. 

Three  years  after  this  glorious  epoch  in  the  life  of  Dr.  Brad- 
lev,  the  place  of  Header  in  Astronomy  and  Physics  in  the 
Museum  at  Oxford  became  vacant.  It  was  bestowed  upon  him. 
and  certainly  no  individual  in  the  university  was  better  qualified 
for  the  task  thus  assigned  him. 

Dr.  Bradley's  diligence  as  an  observer  was  redoubled  by  the 
increase  of  his  I'eputation.  He  gradually  discovered  that  the 
inchnatioD  of  the  axis  of  the  earth  on  the  plane  of  the  ecliptic 
was  not  constant ;  but  underwent  a  variation  amounting  to  some 
seconds,  the  period  of  which  was  nine  yeara.  This  period 
seemed  at  first  to  bid  defiance  to  all  explanation.  What  could  a 
period  of  nine  years  have  in  common  with  the  revolution  of  the 
earth  round  the  sun  which  is  completed  in  one  year?  Dr.  Brad- 
ley was,  however,  fortunate  enough  to  find  the  true  cause  in  the 
Newtonian  theory  of  attraction. 

The  first  principle  of  this  theory,  it  is  well  known,  is,  that  all 
bodies  attract  each  other  mutually  directly  as  their  mass,  and 
inversely  as  the  square  of  their  distances.  From  this  attractioa 
combined  with  rectilineal  motion,  Newton  deduced  the  orbits  of 
the  planets,  and,  in  particular,  the  orbit  of  the  earth.  If  that 
orbit  were  a  circle,  and  if  the  globe  of  the  earth  were  exactly 
spheiical,  the  attraction  of  the  sun  would  act  only  to  keep  it  in 
its  orbit,  and  would  not  derange  the  position  of  its  axis.  But 
neither  of  these  suppositions  is  true.  The  earth  is  sensibly 
greatest  at  the  equator,  and  its  orbit  is  an  ellipse  in  one  of  the 
loci  of  which  the  sua  is  placed.  When  the  position  of  the  earth 
is  such  that  the  plane  of  its  equator  passes  tbrough  the  centre  of 
the  sun,  then  the  sun  has  no  other  action  but  that  of  drawing 
the  globe  towards  itself;  but  always  parallel  to  itself,  and  without 
deranging  the  position  of  its  axis.  This  happens  at  the  two 
equinoxes.  Aa  the  earth  recedes  from  these  two  points,  the  sun 
leaves  t^e  plane  of  (he  equator,  and  sppioacbes  to  one  or  other 
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of  the  tropics,  tlieii  the  two  semidiametera  of  the  earth  exposed 
to  the  Bon,  being  no  longer  equal,  the  eauator  is  more  Gtron^t^ 
attracted  than  the  rest  of  the  glohe,  which  altera  a  little  its  posi- 
tion and  its  inclinatioD  to  the  place  of  the  ecliptic.  And  as  the 
part  of  the  oitit,  included  between  the  antnmnal  and  vernal  equi- 
nox is  smaller  than  that  included  between  the  vemal  and  the 
antamnal  equinox,  it  follows  that  the  derangement  cauiied  by  the 
sun,  while  it  passes  through  the  northern  signs,  is  not  entirely 
compensated  oy  that  produced  while  it  passes  through  the 
soutoem  signs;  and  that  the  parallelism  of  the  terrestrial  axis 
and  its  inclination  with  the  ecliptic  remain  a  little  altered. 
Hitherto  we  see  nothing  which  has  any  relation  to  the  period  of 
nineyears.   We  shall  see  immediately  what  produces  this  period- 

Wbat  the  sun  operates  upon  the  earth  by  its  attraction,  the 
moon  operates  also,  and  it  acts  with  the  greater  effect  the  more 
it  deriates  from  the  equator.  But  when  its  nodes  concnr  with 
the  eqtiinoxial  points,  its  greatest  latitude  is  added  to  the  greatest 
obliqmty  of  the  ecliptic.  Th]a  then  is  the  time  of  its  greatest 
action  to  derange  the  position  of  the  terrestrial  axis.  And  the 
rerolution  of  the  nodes  of  the  moon  occupying  a  period  of  18 
years,  it  is  clear,  that  daring  that  period  the  nodes  will  be  twice 
tn  the  equinoxial  points  ;  consequently,  during  that  period,  the 
axis  of  the  earth  will  be  the  moat  deranged  possible  two  seversl 
times.  Thus  the  axis  will  he  the  most  deranged  possible  once 
every  nine  years ;  or,  which  comes  to  the  same  thing,  it  will 
have  a  vibration,  the  period  of  which  will  be  nine  years,  as  Dr. 
Bradley  had  observed.  This  vibration  is  what  he  termed  the 
nutation  of' t/u  terrestrial  axis.  He  pubhshed  an  account  of  it  ia 
1737.  Tnus  within  10  years  he  communicated  to  the  public  two 
of  the  greatest  discoveries  in  modem  astronomy — ^coveries 
which  will  always  mark  a  memorable  epocha  in  the  history  of  the 
science. 

Dr.  Bradley  had  always  enjoyed  the  esteem  and  the  friendship 
of  Dr.  Halley,  at  that  time  Astronomer  Royal,  but  in  a  very 
advanced  period  of  Hfe,  and  unable  to  contribute  as  usual  to  the 
promotion  of  his  favourite  science.  He  conceived  that  he  could 
not  confer  a  greater  favour  on  it  than  by  endeavouring  to  procure 
Dr.  Bradley  lor  his  successor.  With  this  view  he  wrote  to  Etr. 
Bradley  several  letters,  which  were  found  among  that  ffentle- 
man's  papers  after  his  death,  requesting  permission  to  solicit  for 
him  the  reversion  of  his  office,  and  even  offering,  if  necessary,  to 
resign  in  his  &Tour.  But  Dr.  Halley  died  before  he  was  able  to 
accomplish  this  desirable  object.  The  Eari  of  Macclesfield, 
however,  well  known  for  bis  attachment  to  astronomy,  and 
afterwards  President  of  the  Royal  Society,  had  sufficient  interest 
to  secure  him  the  situation  of  Astronomer  Royal.  As  soon  aa 
the  nomination  was  publicly  known,  the  Umversity  of  Oxford 
enrolled  him  as  one  of  their  own  body  by  creating  oim  Doctor 
in  Diwoity. 

5  DiqitlzscbyGOOqlC 
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llie  BitnatJon  of  Astroiiomer  Royal  was  the  real  element  of 
Dr.  Bradley^  He  devoted  himself  to  obeervatioDa  with  the  moat 
indefatigable  industry ;  ao  that  the  remaioder  of  his  life  consti- 
tutes, so  to  speak,  a  portion  of  the  history  of  the  heavens. 

Though  the  collection  of  instrumentB  at  Greenwich  was 
already  very  considerable,  it  was  impossible  that  so  ardent  an 
observer  as  Dr.  Bradley  could  avoid  wishing  for  various  others, 
both  to  ensure  a  greater  degree  of  precision,  and  to  suit  his  own 
^ticular  views.  At  the  annual  visit  of  the  committee  of  the 
Il(wal  Society  in  1748  he  laid  an  inventory  of  the  apparatus 
before  that  learned  body,  and  represented  in  such  strong  terms, 
the  necessity  of  getting  the  old  iuBtruments  repaired  and  new 
ones  constructed,  that  the  Society  deemed  it  requisite  to  lay  the 
representation  before  the  king,  who  was  pleasecf  to  grant  lOOOi 
for  the  purposes  pointed  out  by  the  Astronomer  Royal. 
Messrs.  Graham  ana  Bird  were  immediately  set  to  work,  and 
the  observatory  was  soon  provided  with  the  most  complete  set  of 
anparatus,  which  the  state  of  the  arts  at  that  time  admitted. 
The  observations  made  by  Dr.  Bradley  were  exceedingly  nume- 
rous ;  and  it  may  be  said  with  truth  that  they  form  the  hrst 
.collection  of  rigidly  accurate  astronomical  observations  ever 
presented  to  the  public.  They  constitute  a  kind  of  epocha  in 
astronomy,  by  rendering  it  necessary  for  all  subsequent  observers 
to  provide  themselves  with  instruments  of  the  requisite  delicacy 
ana  precision,  and  of  taking  the  necessary  pains  to  ensure  the 
accuracy  of  Uieir  observations. 

Soon  after  his  going  to  Greenwich  to  reside,  the  Rectorship 
of  that  parish  became  vacant,  and  it  was  offered  to  Dr.  Bradley ; 
but  he  was  disinterested  enough  to  decline  the  offer,  fearing  that 
his  duties  as  a  clergyman  and  aa  an  astronomer  might  interfere 
with  each  other.  George  II.  was  so  much  struck  wim  this  diain> 
terested  refusal,  that  he  gave  him  a  pension  of  250/.  a  year  in  the 
banning  of  1752.  The  reason  assigned  was  his  uncommon 
skOl  in  astronomy  and  in  other  parts  of  the  mathematics,  and 
the  advantages  resulting  to  the  conmierce  and  navigation  of 
Great  Britain  from  the  application  which  he  made  of  that  dkill. 

In  the  year  1747  Dr.  Bradley  was  chosen  a  member  of  the 
Royal  Academy  of  Sciences  of^Berlin :  the  year  after,  he  was 
made  Foreign  Associate  of  the  Academy  of  Sciences  of  Paris  : 
in  1754  he  became  a  member  of  the  Imperial  Academy  of  St. 
Petersburgh :  and  in  1757  of  the  Institute  of  Bologna. 

He  continued  his  unremitting  attention  to  the  duties  of  his 
situation  till  towards  the  end  of  1760,  when  he  was  seized  with 
a  malady  that  deprived  him  of  his  strength.  For  two  whole  years 
he  experienced  no  other  inconvenience ;  but  about  the  end  of 
June,  1762,  he  was  seized  with  a  suppression  of  urine  in  conse- 

Jnence  of  an  inflammation  of  the  kidneys.  Ofthis  disease  he 
ied  on  July  13,  in  the  70th  year  of  his  age.  He  was  buried  at 
Michin-Hampton,  in  Gloucestershire,  in  the  same  place  where 


328  Biographical  AccounC  of  Dr.  Jama  Bradley.      [May, 

hiB  mother  and  his  wife  had  been  already  interred ;  for  in  1744 
he  had  married  Susanna  Peach,  the  daughter  of  a  gentleman  in 
Gloucestershire,  by  whom  he  had  a  daugnter,  who  Borrived  her 
father. 

The  most  striking  part  of  his  character  was  the  most  perfect 
modesty  and  a  sweetness  of  temper  veiy  uncommon  in  a  man  of 
his  lively  temperament,  and  capable  of  enduring  the  late  nights 
and  the  intense  application  which  occupied  the  whole  of  his 
life.  His  generosity  was  without  bounds  to  those  who  reauired 
his  assistance,  and  he  was  perfectly  destitute  of  that  BelfisnnesB 
with  which  Uterary  men  are  so  often  reproached.  Though  he 
spoke  well,  and  possessed  the  power  of  communicating  his  ideas 
with  the  most  perfect  clearness,  he  was  remarkably  silent,  nerer 
intruding  his  opinion,  except  when  it  was  necessary  so  to  do. 
But  when  he  thought  that  his  conversation  could  be  useful,  he 
was  not  sparing  of  it.  He  even  induced  his  disciples  to  put 
questions  to  him  by  the  accuracy  with  which  he  answered  them, 
and  by  the  attention  which  he  Euways  paid  to  bring  himself  down 
to  the  level  of  those  with  whom  he  conversed.  He  wax  not 
more  inclined  to  protrude  his  writings  than  his  converaation  upon 
the  world.  The  consequence  was  that  he  published  very  Uttle. 
He  was  so  diffident  of  nimself  that  he  never  was  satisfied  with- 
his  own  compositions,  and  was  induced  to  suppress  a  great 
mlny  which  probably  were  highly  deserving  of  pubhcation. 
Fortunately  he  was  under  the  necessi^  as  Astroooraer  Royal  of 
communicating  his  observations  to  tne  Royal  Society.  The 
consequence  was  the  preservation  of  the  immense  quantity 
which  ne  had  made. 

He  became  celebrated  almost  in  spite' of  himself.  Hie  me'rit 
alone,  without  any  attempt  on  his  pcirt  to  attract  attention,  pro- 
duced his  reputation.  In  this  respect  he.  furnishes  a  striking 
contrast  to  some  men  of  science  of  latter  years,  who  have 
employed  as  much  art  and  chicanery  to  attract  the  regard  of  the 
public,  have  caballed  as  much  to  detract  from  their  supposed 
rivals ;  have  made  ns  great  a  sacrifice  of  truth  and  uprightness 
of  conduct  to  secure  to  themselves  a  kind  of  monopoly  of  the 
particular  science  to  which  they  had  attached  themselves,  as  if 
they  thought  themselves  secure  of  bUnding  the  whole  of  man- 
kind, and  of  appropriating  to  themselves  that  exact  share  of 
reputation  which  they  have  thought  proper  to  claim.  Fortunately 
for  the  interests  of  science  and  of  human  nature  this  conduct  has 
never  in  a  single  instance  been  ultimately  successful.  The 
cabals  and  the  factions  which  have  shut  out  the  light  from  con- 
temporaries gi-adually  disappear,  and  When  the  leader  of  a  scien- 
tific party  is  subjected  to  the  lynx-eyed  scrutiny  of  posterity, 
they  never  fail  sooner  or  later  of  detecting  all  the  false  preten- 
sions ;  of  discovering  the  vanity,  the  selfishness,  the  malignity, 
which  our  man  of  science  has  displayed  by  his  actions.  The 
consequence  ii,  that  posterity  not  merely  reduce  him  to  thf 
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exact  place  which  he  was  entitled  to  occupy  ^  but  often  place 
him  much  lower  than  the  seat  which  his  abilities  and  industTy 
would  have  entitled  him  to  occupy,  had  he  been  satisfied  witn 
that  share  of  reputation  which  nis  real  merit  entitled  him  to 
obtain.  The  conduct  of  Bradley  was  exactly  the  opposite ;  yet 
few  men  enjoyed  a  hieher  reputation,  or  were  more  respected  by 
all  that  was  great  and  eminent  in  Great  Britain  or  on  the  Conti- 
nent during  his  own  life  time ;  and  few  men  have  retained,  or 
are  likely  to  retain,  a  higher  place  in  the  most  exalted  and  moat 
perfect  of  all  the  sciences. 


Article  II. 

Regular  CrystaUization  of  Olive  Oil.    By  Dr.  Clarke,  Profes- 
sor of  Mmeralogy,  Cambridge. 

(To  Dr.  Thomson.) 
DEAR  SIR,  CanOndft,  MarchSi,  1880. 

An  accident  has  occnired  within  the  last  week  which  has  - 
enabled  me  distinctly  to  observe  the  regular  crystallization  of 
olive  oil.  The  thermometer  of  Fahrenheit,  during  the  late 
north  winds,  has  frequently  indicated  a  temperature  below  40°  at 
noon-day.  Upon  one  of  tnese  occasions,  when  the  mercury  had 
kHen,  towards  evening,  to  35°,  some  sallad  oil,  instead  of  exhi- 
biting the'usual  appearance,  by  congelation,  of  having  lost  its 
transparency,  presented  to  the  eye  a  number  of  white,  opaque, 
prismatic  radii,  rising  upwards  from  the  bottom  of  the  vessel,  and 
beautifully  diverging  in  the  transparent  fluid.  When  examined 
with  a  lens,  these  prisms  (which  were  as  large  aa  the  capillary 
prisms  of  radiating  arragonile  in  porous  trap)  were  found  to  have 
the  form  of  mesotype ;  that  is  to  say,  rectangular  four-sided  prisma 
with  square  bases.  The  terminating  planes,  being  squares, 
reflected  the  light  in  such  a  manner  as  to  enable  me  to  discern 
their  form  in  the  most  satisfactory  manner.  Several  person^ 
witnessed  this  appearance;  and  among  others  our  geological 
Professor,  Sedgctoick,  and  Mr.  Heiis/ow,  of  St,  John's  College, 
I  endeavoured  to  preserve  the  oil  in  this  state,  but  the  weather 
becoming  warmer,  the  whole  of  the  fltiid  became  transparent. 
Its  crystalline  appearance  was,  however,  preserved  during 
24  hours;  and  often,  during  this  time,  examined.  The 
inference  I  would  deduce  from  this  circumtitance  is,  that 
the  crystallization  of  this  vegetable  oil  agrees  with  the  general 
phenomena  of  crystallization  characteristic  of  non-metallic  com- 
bustibles  ;  among  which  the  octahedron,  whether  regular,  as  in 
diamond;  or  obtuse,  as  in  mellite;  or  acute,  as  in  sulphur ;  exhi- 
bit«  pyramids  whose  bases  are  squares. 

£.  D.  Clabke.     , 
8  Goc>^[c 
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AanctB  in. 

Extract  of  a  Letter  from  Mr.  Breithaupt,  in  Freiberg,   to 
Prtfetsor  Gilbert* 

YotT  are  aware  tliat  different  chemiete  have  found  boracic  acid 
in  the  tourmalin,  axinite,  Slc.  of  which  essential  constituent  the 
most  celebrated  former  analyses  have  not  taken  the  least  notice. 
These  researches  were  undertaken  at  my  request.  I  have  been 
employed  these  five  vears  in  endearouring  to  construct  a  mineral 
system,  which  should  indeed  depend  entirely  upon  the  natural 
cnaiucters  and  properties  of  minerals ;  but  I  wish  it  to  be  at  tho 
same  time  chemical,  physical,  and  philosophical.  Though  it 
may>  and  indeed  must  appear  to  you  a  piece  of  bombast  to  affiim 
that  it  is  the  first  system  ever  contrived,  the  asaertioa  is  true 
notwithstanding.  I  do  not  choose  to  publish  an  account  of  it 
till  the  whole  has  been  put  in  better  order,  though  it  is  true  at 
the  same  time  that  a.  considerable  part  of  it  has  become  already, 
in  some  measure,  known  to  the  public. 

My  fundamental  maxim  is,  that  individual  tmnerait  (and  oidy 
crystals  are  individuals)  owe  their  natural  characters  to  their 
chemical  constituenti.  Hence  the  shape  of  the  crystals,  the 
lustre,  the  electricity,  the  degree  of  hardness,  the  specific  grar 
vity.  See.  must  depend  upon  the  nature  of  the  coniitituents.  But 
if  these  conclusions  be  true,  it  is  obvioue  that  little  dependence 
can  be  put  upon  the  chemical  analvses  of  minerals,  which  we 
already  possess.  I  have,  for  example,  put  boracite,  tourmaline, 
anatase,  andalusite  (with  respect  to  it  I  have  been  imsuccessful 
in  my  attempts  to  discover  an  essential  ingredient),  and  axinite, 
under  one  family.  And  as  the  extemid  characters  of  these 
minerals  bear  a  dose  resemblance  to  each  other,  I  expect  from 
my  theoretic  maxim,  to  which  I  have  ^ven  the  name  otplatti- 
dtm,  to  find  an  equal  correspondence  in  the  constituents.  I, 
therefore,  conclude,  that  as  boron  is  an  aseniial  constituent  of 
boracite,  the  tame  substance  mtat  also  be  an  essential  constituent  of 
■tourmaline,  anatase,  andalusite,  and  axinite.  The  proof  that 
boron  is  essential  to  the  boracite  may  be  deduced  from  the  prin- 
ciples of  c^stallognmhy. 

Lampadius  has  already  found  about  16  per  cent,  of  boracic 
wdA  in  the  tourmaline  and  axintte ;  and  I  now  learn  from  mv 
friend  Christian  Gmelin  that  he  himself,  Berzelius,  Arivea- 
80n,  and  Vogel,  have  made  experiments  which  confirm  this 
result. 

I  have  a  treatise  upon  the  family  of  schorls  quite  ready,  and 
I  shall  make  it  known  as  soon  as  I  can  procure  a  good  draughts- 

•  TrawUtcd  from  Gilbcrt'i  AonaleB,  li.  SI  1.  _, 
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man  to  delineate  13  Tarietiea  of  crystals.    1  shaE  B4ate  some  of 
it  here. 

The  eSBentJal  conslitaents  of  the  Bchori  ftmily  nre  not  confined 
to  boron.    The;  are 

1.  Electropositive. 

a.  Either  an  ailuJine  earth  or  alkali.  Among  these  the  oxide 
of  zinc  iu  to  be  ranked ;  perhaps  even  oxide  of  iron  or  mangaaesa 
may  be  substituted  ;  or  all  of  these  may  exist  together. 

D.  Alumitui.  (It  is  essential  even  in  boracite,  which  probably 
contains  some  per  cents,  more  than  is  at  present  known.)  ft 
has  stiU  to  be  pointed  out  in  aaatase. 

2.  ElectToneg^ve. 

a.  SititM,  or  rather  qnartz,  for  which  oxide  of  titanium  is 
sometimes  substibited. 

b.  Boron.  (The  appearances  which  the  schorl  family  exhibit 
when  thrown  into  rea-hot  saltpetre,  demonstrate  that,  boracite, 
&c.  contains  a  combustible  substance  {borok),  not  a  product  of 
combustion  {boradc  acid) :  althowh  this  last  is  the  substance 
obtained  by  analysis.  It  is  a  prodact,  not  an  educt.  Boron  is 
■till  to  be  found  m  anatase  and  andalusite. 

Hie  Bubstaaces  upon  which  the  system  of  crystallization,  and 
consequently  the  sjMcies  depend,  are 

1.  In  boracite  (tetrahedral  schorl)  magnesia.  Boracite  is 
therefore  a  magnesian  schorl. 

2.  la  tonrmuine  (trigonal  schoii)  the  quartz  substance.  It  is 
therefore  siliceous,  or  quartz  schorl. 

3.  In  anatase  (tetragonal  schorl)  titanium.  It  is  therefore  a 
titanium  schori. 

4.  In  andalusite  (rhombic  schorl)  a  substance  not  yet  disco- 
vered experimentally ;  very  probably  flaorine. 

5.  In  axinite  (rfaomboidal  schon)  boron.  (Tbi»  substance 
therefore,  is  not  merely  essential  as  a  generic,  but  still  more 
essential  as  a  specific  substance ;  and  I  first  ascertained  the 
necessity  of  its  presence  in  this  mineral  from  theory.)  It  is 
consequently  a  boronic  schori. 

Boron  is  indeed  an  essential  constituent  of  datholite ;  but  as 
in  it  the  hardness  of  schori  is  wanting ;  so  likewise  is  the  consti- 
tuent which  aves  hardness  ;  namely  alumina. 

You  perceive  that  1  have  not  reposed  upon  any  authority.  In 
all  systematic  disputes  in  the  dominioDB  of  nature,  -the  sole  and 
ultimate  arbiter  is  nature  herself.  And  in  the  mineral  kingdom 
nature  has  expressed  here  classes  and  orders  by  the  external 
characters.  In  the  schorls  we  perceive  the  same  lustre,  the 
same  colours,  the  same  play  of  light,  the  same  polarity  of  oys- 
tallization  (determined  in  my  treatise),  the  same  hardness,  the 
same  specific  gravity,  from  2-9  to  3-3  (and  if  that  of  anatase  be 
correct,  as  hi^  as  3*8),  the  same  electricity,  8u^.  Hence  it  is 
evident  bow  completely  nature  has  given  us  tiie  means  of  classi- 
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lying  nunerol  bodies  accordina;  to  their  characters.  It  is  tmt 
that  boracite  has  beea  arranged  amoug  the  aalu,  like  a  fisb  with 
stag's  honu.  Although  its  quartzy  bardnesB,  long  ago  weD 
known  to  IlBemann,  showed  clearly  that  it  belonged  to  the 
precious  stones. 

I  presnme  likewise  that  boron  exists  in  helvine,  dioptase, 
Bphene,  cyanite,  tetrahedral  &hlore,  and  even  in  Rotngilli- 
gerze.  I  am  almost  certain  that  boron  is  a  constituent  of 
wolfram. 

All  this  is  nothing  to  the  number  (above  40  species,  accOEding 
to  Werner's  system)  of  minerals  in  which  theory  has  pointed  out 
to  me  the  existence  of  chloritie  as  an  essential  constituent  some- 
times generically,  sometimes  specifically,  though  analyticil 
chemistry  has  not  been  able  hitherto  to  verify  these  theoretical 
conclusions.  Thus  it  exists  in  scbaumkalk,  talc,  mica,  schiller- 
stone,  felspar,  cyanate,  &c.  and  in  many  nncrystallized  minerals, 
as  steatite,  serpentine,  nephrite,  chalk,  mountain  soap,  fuller's 
earth.  Sic.  One  will  not  easily  miss  chlorine  in  a  futy,  soil 
mineral,  and  the  talky  properties  are  produced  not  lees  by  it  than 
by  magnesia. 

As  chlorine  and  iodine  resemble  each  other  very  close^,  but 
the  latter  has  more  of  the  metallic  properties,  I  presume  that 
both,  but  more  probably  the  latter,  exists  in  gn^hite,  molybdena, 
bl'attererz,  black  earthy  cobalt,  manganschaum,  Sec.  A  person 
may  easily  satisfy  himself  that  the  essential  constituent  of 
graphite  is  not  yet  known,  and  that  a  substance  exists  in  it 
which  has  not  yet  been  shown  experimentally  to  constitute  apart 
of  the  mineral  kingdom. 

But  I  must  be  shorter  than  I  have  been.  I  write  at  present 
on  purpose  to  obtain  the  assistance  of  chemists.  AlreMV  has 
chemistry  been  of  the  greatest  service  to  mineralogy;  ano  it  is 
now  time  that  this  last  science  should  atone  for  her  faults 
towards  her  benefactor.  I  hope  within  a  year  to  publish  a 
System  of  Mineralogy  which  will  not  merely  consider  ciystals 
and  crystallized  species  as  belon^ng  to  pure  natural  bistoi^',  but 
with  respect  to  which  chemists  will  nave  no  reason  to  comphdn 
of  intolerance.  August  Beejthaupt. 

fVtfkrf,  .iiif.6,  1818. 
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Arhcle  VI. 

Demomtratiotis  of  Theortmi  for  finding  the  Sams  of  Siaes. 
By  Mr.  James  Adams. 

(To  Dr.  Thomson.) 
SIR,  aitnJmut,  mar  P^fnmUA,  Ftt.  B,  IKD. 

Never  haviog  seen  any  demon&trationa  of  the  theorems  for 
fiadiag  the  smns  of  the  Bioes  sin,  a  +  sin.  {a  +  6)  +  sin,  (a  .t- 
2  A)  +  ....  sin.  (o  +  n  i)  and  cos.  a  +  cos.  (a  +  b)  +  cos. 
(a  -f  2  6)  +  . . .  ■  COS.  {a  +  n  b),  1,  therefore,  beg  leave  to  seod 
you  the  following  demonstrations  thereof,  the  insertion  of  which 
m  the  Atmalt  of  Philosophu  will  obliee, 

Your  humble  servant, 

James  Adams. 

Prob.  I . — To  find  the  sum  of  ain.  a  +   sin.  2  a  +  sin.  3  a  + 

....  ain-ita. 

Per  Mr,  Woodhoose's  IVigonometry,  p.  54, 

1/          1  . 
sm.  a  =  — =;=  fx I 

B*'-l     \  '/ 


sin.  na=  — =  (^ \ 

Hien  per  geometrical  progression, 
x+x*  +  x>  +  x*+    ....f=^''*'_'^',^nd*-  +  -~+  jr  + 
..,.-—  =    *^  ~     ,  we  then  have  sin.  a  +  sin.  2  o  +   sin,  3  a 


-l.(la.|Bi>)(8V'  -  l.>ia.- 
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CorollaT}). — Sin.  a  +  ain-  3  a  +  sin.  3  a  &c.ad  kifinituzii  b 

\  cot.  i  a. 

Per  trigonometry,  sin.  -^  n  a  X  sin.  (^  a  +  ^  m  a)  =  ■J.-cos.  j- 

a  —  -4-  COS.  (i-  a  +  n  fl) 

But  n  d  being  infinitely  great,  |.  a  +  n  a  will  likewise  be  infi- 

oitely  great,  and  as  the  cosine  of  an  infinitely  great  aic  may  be 

nothing,  we  shall  have  sin.  a  +  sin.  2  a  +  Bin.  3  a,  Slc.  ad  lafi- 

mtum=  ,1^°^,   =  T«ot'  -t  «- 

Prob.  2. — ^To  find  the  sum  of  coa.  a  +  cos.  2a  +  cos.  3  a  + 
....  COS.  na. 

Per  Mr.  Woodhouse's  Trigonometry,  p.  5»^ 

COS.  o  =  -J-  (r  +  -J  .•.  2  coa.  o  =  X  +  - 

CQa.2a=s^(x*  + -^].-.  2  COS.  2  a  =i»  +  -I. 

cos. 3 a  =t  |/r'  +  -^)  .-.2008.3  0  =  jr»  +  ^ 

cos.  na  =  i{j^+  —  J.-.2cofl.  iia=  a"  +  —  , 

Then  by  geometrical  prc^;Tession,  we  hare 
*  +  x»+x'  +  x*+  .■..x-  =  ''^^7',andi  +  -^  +  ^  + 
_i_  __    »■  -  I 

'—  X-  -*-(*-!)• 
Therefore  cos.  a  +  cos.  2a  +  c:ob.  3  a  +   .,.,  cos.  r  a  as  ^ 

V    *-l       "^jr<(»-l)i   "■■  Jr-<»-i)  ~  ^ 

\ *  -7-/    X  *r^  J    _  MB,  J  «  ■  K  *oi.  —5—  a 


Coronary.— Cos.  a  +  cos.  2  a  +  cos.  3  a,  8tc.  ad  infinitiiB 
Per  trigonometry,  sin.  4.  r  a   x   cos.  (4. «  +  i  aj  =  |  sin. 
(4.  a  +  Raj  —  {.sin.  ^o,  but »  a  being  infinitely  great,  {.  a + 
B  a  will  likewise  be  infinitely  great ;  and  as  die  sine  of  an  infi- 
nitely great  arc  may  be  nothing,  we  shall  have  cos.  o  +  cos.  2  a 

-f-  cos.  3  a,  &c.  ad  infinitum  si  "**'"*'  =  _  j. 
•to.  im  s' 

Prob.  3, — ^To  find  the  sum  of  sin.  a  +  sin.  {a  +  b)  +  nn. 

(a  +  2  *)  +   ....  sin.  (a  +  n  6). 
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Per  trig.  sin.  a  =  sin.  a 

sin.  (a  +  b)  =  sin.  a  cos,  b  +  sin.  b  cob,  a 
siQ.  (a  +  2  b)  =  sin.  a  cos.  2b  +  sin. 2  A  cos. a 
sin.  (a  +  3  &)  as  sin.  a  cos.  3  b  +  sin.  3  b  cos.  a 

Bin,  (a  +  n  i)  =  sin,  a  cos.  n  A  +  sin.  n  i  cos.  a 
Hien  hy  problems  the  first  and  second,  we  have  the  aum  of 
the  series  = 

(in.<i   K  <ii>.t»  +  tin.  jiitx  ■!■■.■   x  cm.  ~»  +  lio.^iil  x  ciu.ax  liB.^^  t 
_  .Hi-g  X  iln.tlt  +  .ln,(«  +  j  i  +  j  ■  *)  x  lin,  ^  «  i 


«l...(.f  i.»1   x.tn,i(,4   I)  » 

For  sin,  a  x  sin.  ^  &  s  ,^  cob.  (a  —  ^  b)  —  ^  cos.  (o  +  -i  A) 
And  sin.  (a  +  ^  b  +  ^nb)  sin.  |  n  6  =  4  cob.  (a  +  ^  n  i) 

—  i  cos,  (a  +  ib  +  nb) 
TTierefore,  sin.  a  x  sin.  -^  b  +  sin.  (a  +  -j-i  +  |  n&)sin.-tiiA 

=  4.  cob.  (a  —  -J  i)  —  i  COS.  (a  +  4.  6  +  «  6) 
But  sin.  {a  +  -inb)  sin.  (4  6  +  ^  ti  fc)  =  |  cos.  (a  —  i  6)— 

4.  COB.  (i!i  +  4  A  +  n  i) 
Hence  the  equation  marked  (I.)  is  evident. 
Corollary. — bin.  a   +   Bin.  (a  +  A)  +  sin,  (a  +  2A)  +  sin. 
(a  +  3  A)  8cc.  ad  infinitum  =  "'^. ■""■*/*■ 

For  in  this  case  n  A  is  infinitely  great ;  therefore  a  +  4-  A  + 
H  A  is  infinitely  great ;  and   since   the  cosine  of  an  infinitely 

freat  arc  may  be    zero,  therefore   the. sum   of  the    series   = 
.■n..  (a  -  1 1)         coa,f.-ift| 
.iD.4t  8.ii>.i*     • 

Pivb.  4. — To  find  the  sum  of  cos.  a   +  cos.  (o  +  A)  +  cos. 
(a  +  2  A)  +   COS.  (o  +  w  A). 

Per  trig.  cos.  a   =  cos.  a 

cos.  (a  +  A)     s  COS.  a  .cos.     b  —  sin.  a  .  sin.  A 
COS.  (fl  +  2  A)  =  cos  a  .  cos,  2  A  —  sin.  a  .  sin.  2  A 
COB  (a  T  3  A)  aa  COS.  a  .  COS.  3  A  —  sin,  a  .  sin.  3  A 

COB. (a  +  n  A)  =  COB,  a  . cos.  nb  —  sin.  a  ,  sin.  n  b 
Then  by  problems  the  first  and  second,  the  sum  of  the  series  = 


■•I — , 


f.(i  +'i,tl'ln.jrn  ,  lift 
.i.,.  i  I 
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For  sin.  ^  i  x  cos.  a  sz  ^sin.  (a  +  i  i)  —  4^  sb.(a  —  ^h) 
And  sin.  i  n  i  x  cos.  (u  +  4-i  +  i»i)  =  i-  sin.  (o  +  4  A 
+  nb)-  i8in.(<i  +  4*) 

nierefore  coi.  a  x  sin.  4.  i  +  oos.  (a  +  -i^-i-  b  \  sin.  ^  n  £ 

=  4.  sia.  (rt  +  4-  i  +  M  6)  —  -I-  sin.  («—+&> 
But  sin.  (i  ft  +  4^  n  6)  cos.  (a  +  4. »  fi)  =  4.  ain.  (a  +  4  i  + 

«i)--i.8iii.(a--,;A>. 
Hence  the  equation  maiked  (II.)  is  evident. 
Cmvllary. — Cos.  a  +  cos.  (a  +  A)  +  cos.  (a  +  2  i)  +  cos. , 
(a  +  3  6)  fltc.  ad  infinitum  =  -  ''°;'^"J'^**'. 

For  in  this  caie  n  b  is  infinitely  great ;  therefore  a  +  4  A  + 
n  i  is  infinitely  great ;  but  the  sine  of  aii  infinitely  great  arc  may 

be  lero  :  therefore  the  sum  of  the  infinite  sines  =  ~  ■'"■(g-i  J 
'  ila.  i  » 


Article  VII. 

On  the  retrograde  Variation  of  the  Compau. 
By  Col.  Beaufoy,  F.R.S. 

.     (To  Dr.  ThomBon.> 
MT  DEAR  SIR,  Battq  Hftk,  Stmman,  ^priti,  IMS. 

Having  completed  three  years'  observations  on  the  diamal 
Tariation  of  the  magnetic  needle,  I  have,  for  the  purpose  of 
readily  comparing  the  results,  collected  in  a  table  the  meaa 
monthly  vanation ;  referring  such  of  your  readers  as  nish  for 
more  specific  information  to  those  numbers  of  iJie  Anmh  of 
Pkiloiopky  which  contain  the  daily  observations,  accompaniM 
by  a  meteorological  table. 

By  examining  this  general  table,  it  appears  that  during  the 
first  nine  months  of  the  second  year's  obBervation,  the  variation 
increased;  Auctuated  during  tbe  month  of  January,  1819; 
decreased  in  Februarv,  and  again  fluctuated  in  March  of  the 
same  year,  since  which  period  the  corresponding  mean  monthly 
variation  has  continually  decreased,  whicn  circumstance  induces 
me  to  conclude  that  the  maximum  of  the  western  declination 
occurred  about  the  month  of  March,  1819.  By  turning  to  the 
first  volume  of  the  AimaU  of  Pkilotophy,  it  will  be  found,  that  in 
the  year  1667,  the  compass  had  00  variation,  or  pointed  to  the 
true  North ;  consequently  the  lapse  of  time  between  the  magnetic 
needle  being  at  zero,  and  its  arrival  ut  the  greatest  western 
boundeTy,  is  162  years.  In  the  same  number  of  the  Annals,  it  is 
also  recorded,  that  the  declination  of  the  needle  in  l.iSO  was 

7 
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1 1°  I5'  E. ;  but  as  it  is  not  stated  whether  this  was  its  greatest 
excess,  the  discovery  of  the  maximum  of  eastern  variation  must 
be  left  to  the  assiduity  of  future  observers. 

As  the  observations  at  this  place  prove  that  the  needle  is  now 
retrograde,  it  is  to  be  regretted  that  others,  with  proper  instru- 
ments, have  not  been  made  in  difFerent  parts  or  the  world,  as 
diey  would  clear  up  a  point,  at  present  questionable,  whether 
the  increase  and  decrease  of  the  variation  is  simultaneons  in 
every  part  of  the  globe. 

The  only  observations  which,  I  believe,  have  been  published 
are  those  of  the  Royal  Society,  commenced  by  the  late  Mr. 
Gilpin,  and  continued  by  the  present  librarian ;  but  notwith- 
standing the  accuracy  of  the  former,  and  the  well-known 
scientific  abilities  of  Mr.  Lee,  these  observations  being  made  in 
a  room  in  which  iron  has  been  used  to  strengthen  the  ceiling 
(and  not  in  the  open  air),  it  is  doubtful  whether  the  real  varia- 
tion can  be  truly  ascertained.  Magnetical  observations  have,  I 
beUere,  lately  commenced  in  two  places  ;  at  the  observatory  of 
Glasgow,  and  at  ChatiUon,  in  Burgundy.  Monsieur  le  Duo  de 
Ragnsa,  under  whose  auspices  the  latter  are  conducted,  instead 
of  allDwin^  the  needle  to  turn  on  a  point,  suspends  it  by  a  thread 
(fil) ;  but  what  advantages  attend  this  alteration  remain  to  be 
proved. 

Two  needles  were  always  used  for  finding  the  variation  ;  when 
one  set  of  observations  was  made,  the  needle  was  unhung, 
replaced  by  a  second,  and  a  new  series  commenced  ;  and  when 
both  were  completed,  the  mean  result  was  considered  as  the  true 
variation ;  the  first  needle  was  then  laid  on  si  third,  with  the 
north  end  of  the  one  in  contact  with  the  south  end  of  the  other, 
as  by  this  means  the  magnetic  power  is  preserved,  if  not 
increased. 

The  meteorological  journal  during  the  last  months  is  not  so 
full  as  it  was  my  intention  to  have  made  it :  the  blanks  in  the 
column  entitled  "  Velocity  "  were  caused  by  the  frequent  break- 
ing of  the  machines  with  which  the  wind  was  measured.  The 
machine  best  adapted  for  this  purpose,  provided  the  i-ate  dots 
not  exceed  30  miles  per  hour,  is  described  in  the  Annals  for 
October,  J818.  The  other  was  constructed  like  a  windmill, 
and  a  tabic  of  the  velocity  of  the  sails  is  given  in  the  Annals  for ' 
Aug.  1816  ;  this  also,  owing  to  the  vast  rapidity  with  which  it 
moved  in  a  strong  wind,  met  with  repeated  accidents,  which 
caused  me  to  discontinue  that  part  of  the  table. 

The  only  merit  I  claim  for  these  observations  is  industry,  and 
a  scrupulous  attention  to  truth  ;  and  should  they  be  found  useful 
in  thi'owing  any  light  on  this  branch  of  natural  knowledge,  I 
shall  have  done  no  more  than  my  duty  towiirds  that  leained 
Society  of  which  I  have  the  honour  of  being  a  member. 
I  remain,  my  dear  Sir,  yours,  verv  sincerely, 

Mauk  l(r,.\i[OY. 
V  2 
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Table  containing  the  Morning,  Noon,  and  Evening  Monthly 
Mean  Variation  of  the  Mag/utic  Needle  for  three  Years. — 
Variation  Wejt, 


IBII. 

iUI8. 

1819. 

Mora. 

l*" 

SI' 

5B" 

Mora . 

U° 

34' 

0«" 

84=  SS*    36' 

April. 

Nooa. 

ii 

44 

43 

4piil. 

Nooa. 

84 

44 

50 

April. 

Nooo. 

84     43     C9 

Efrn.. 

M 

U 

68 

j 

Bvta.. 

sn 

36 

84     S4      59 

Mom. 

M 

as 

SO 

Mora  . 

36 

18 

Morn. 

«4      3S     48 

Mm;. 

Hoau. 

M 

4» 

35 

May.    . 

No.™  . 

45 

40 

M»j. 

Noun. 

84     *1      98 

E«r.. 

84 

34 

45 

E»«i.. 

ss 

35 

Even.. 

84     S4      10 

Morn. 

Si 

31 

09 

41 

Moro  . 

S4     SI      S8 

June. 

Noon  . 

84 

48 

U 

J«nc.   ■ 

Noop! 

45 

June. 

Noon  . 

«4     41      41 

Etcii.. 

U 

34 

45 

Even.. 

31 

40 

Even.. 

24     S5    0» 

Horn. 

a 

31 

14 

Mora 

34 

84 

Morn. 

«4    Si    31 

Jolj. 

No<m. 

M 

48 

06 

Jul,.    - 

Noon. 

44 

5S 

July. 

Noon. 

e4    4S     IS 

E*CD.  . 

2i 

35 

43 

38 

14 

E»eo.. 

^4     r,5    37 

Morn. 

94 

SI 

le 

Mora. 

34 

40 

Mora. 

84     S«    33 

Aaf.     ■ 

Noon. 

«4 

48 

SI 

Aag.    ' 

Noon. 

46 

68 

A»g.     . 

Noon. 

24     48     49 

e™.. 

«4 

33 

45 

Ev«a.. 

37 

50 

Even. . 

e4    34    84 

Morn. 

!4 

33 

08 

Morn  . 

94 

34 

89 

Morn 

84     S8     89 

Sept 

Noon. 

«4 

41 

38 

Srpt. 

NooD. 

*4 

4S 

88 

Sept. 

NooD  . 

84     41     35 

E«n,. 

3« 

38 

Rtpo.. 

M 

31 

88 

E*ru.. 

84     S3     S7 

Mora, 

31 

OS 

Mora. 

U 

35 

36 

Mora. 

84     33    87 

Oct. 

40 

4S 

Oct.      - 

Noon. 

^ 

43 

88 

Oct.     . 

Noon. 

84     40    08 

Knn.. 

Even.. 

Even.. 

Morn. 

31 

40 

Mora. 

24 

33 

84 

Morn  . 

84     33    41 

No<.    . 

NOOD. 

37 

65 

Not,     . 

Noon. 

!4 

41 

41 

Not.    . 

Nooo. 

84      il8     43 

£.«.. 

E.eD.. 

E.en.. 

Morn. 

34 

03 

. 

Morn. 

84 

37 

04 

Morn  . 

84     33    89 

Dm. 

Noon. 

38 

08 

D«.    . 

Noon. 

14 

41 

SO 

Dec.     . 

NooD. 

84     37    9» 

Etcd.. 

Even.. 

Even.. 

I81S. 

1819. 

1880. 

Mora. 

34 

0! 

Mora. 

84 

35 

48 

Mora  . 

84     34    OC 

Jaa. 

Noop. 

39 

51 

JQD. 

Noon. 

84 

39 

54 

Jan.     . 

N..on  • 

84     SI    M 

E«o.. 

Even.. 

Even.. 

Morn. 

84 

34 

88 

Mora. 

84 

34 

17 

Mom. 

84     SS     19 

Fefc. 

NooD. 

84 

40 

Gl 

Ftb. 

Noon. 

84 

39 

55 

Feb,     . 

Noon 

84    S8    o: 

ElCD.. 

Even., 

Even- 

Mora. 

!4 

33 

18 

Mora. 

84 

33 

18 

Morn 

84     SO    47 

March. 

Nooo. 

B4 

41 

S7 

Morcb.. 

Noon. 

84 

41 

48 

March.. 

Noon 

84     39    SS 

Ev«.. 

84 

S3 

47 

i 

Even.. 

84 

35 

17 

Even.. 

^4     33    45 

Table  containing  the  Mean   Variation  of  each  twelve  Months' 
OltxTvations. 
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I.  Even. ■'84    3*    46 (.Even. ,84     31     89  t  Ete  n 
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Article  VIII, 

Analysis  of  Pelalite,  and  Examination  of  the  Chemical  rropertiet 
of  Lilhia*     By  Dr.  C.  G.  Gmelio,  of  Tubingen. 

In  vol.  lix.  p.  241,  of  the  Annalen  der  Physik,  there  is  a 
descriptioti  of  the  external  characters  of  the  petalite,  and  an 
account  of  Bome  of  its  properties  by  Dr.  Clarke.f  I  shall  make 
the  following  additions  to  this  description.  1  found  the  specific 
gravity  of  petalite  weighed  in  water  of  the  temperature  of  oGi* 
=  2-4268.  "^  "^ 

When  very  thin  scales  of  it  are  exposed  to  the  action  of  the 
blow-pipe,  they  melt  easily,  and  we  then  perceive  with  tlie 
naked  eye  that  the  surface  of  the  melted  matter  is  full  of  smaU 
vesicles. 

The  phosphates  dissolve  it  with  difficulty.  The  melted  glass 
bead  is  transparent  as  long  as  it  is  hot,  but  on  cooling,  it  becomes 
opaque.  It  is  colourless,  and  even  the  addition  of  saltpetre 
(provided  the  petahte  was  pure)  does  not  b(;tray  the  presence  of 
oxide  of  manganese  in  it ;  which  it  undoubtedly  would  do,  if 
petalite  contained,  according  to  the  statement  of  Clarke  and 
Holme,  2'o  per  cent,  of  oxide  of  manganese. 

Borax  dissolves  it  with  facility.  The  bead  is  transparent  and 
colourless.     Carbonate  of  soda  likewise  dissolves  it  with  facility. 

I  wished,  before  undertaking  the  analysis  of  petalite,  to  analyze 
some  of  the  salts  of  lithia  which  are  obtained  during  the  analysis 
of  petahte.  My  first  business,  therefore,  was  to  obtain  sulphate 
oflitlva. 

Some  difficulty  occurs  when  we  analyze  petalite  by  me^ns  of 
barytes.  If  we  employ  carbonate  of  barytes,  it  is  necessary,  to 
mix  a  very  great  proportion  of  it  with  the  petahte ;  and  even 
then  the  decomposition  is  apt  to  be  incomplete,  unless  the  peta- 
lite has  been  reduced  to  an  exceedinglv  fine  powder.  If  we 
,  employ  nitrate  of  barytes,  a  silver  crucible  is  scarcely  able-to 
withstand  the  degree  of  heat  necussary  to  produce  a  complete 
decomposition.  After  having  examined  Doth  methods,  it 
seemed  to  me  most  adviseable  to  expose  tlie  mixture  of  petalite 
and  nitrate  of  barytes  to  a  red  heat  in  a  platinum  crucible,  Uiough 
1  was  aware  that  platinum  is  attacked  by  caustic  barytes. 

A  portion  of  petahte  reduced  to  a  very  fine  powder  by  washing 
was  triturated  with  five  times  its  weight  of  crystallized  nitrate  of 
barytes,  and  exposed  to  a  white  heat  for  two  hours  in  a  platinum 
criicible.  The  mass,  when  treated  with  muriatic  acid,  appeared 
to  have  been  completely  acted  upon ;  though,  as  is  commonly 

•  TrHRslalril  frnmOllbcrfj  Ai  tmli-n  itrr  Plij» 
■+  Tiaiislaieil  from  IbejHaaU  of  fhilaiaphg,  j 
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the  case  when  miaerals  are  decomposed  by  means  of  baiytes, 
the  silica  was  not  entirely  dissolved,  a  considerable  portion  of 
it  appearing  under  the  form  of  light  transparent  white  flocks. 
The  solution  was  evaporated  to  dryness  in  a  platinum  capsule, 
and  the  silica  separated  by  the  filter.  After  this,  a  greater  por- 
tion of  sulphuric  acid  was  added  to  the  liquid  than  was  neccssaiy 
to  precipitate  the  whole  of  the  barytes.  The  sulphate  ofbarytes 
was  separated  by  the  filter,  and  the  liquid  was  evaporated  in  a 
platinum  capsule  till  it  was  reduced  to  a  small  quantity  in  order 
to  get  rid  of  the  greatest  part  of  the  excess  cf  muriatic  acid 
which  was  present.  It  was  then  supersaturated  with  carbonate 
of  ammonia;  and  after  the  precipitate,  consisting  probably  of 
alumina  and  a  little  oxide  of  iron,  had  been  separated  by  the 
filter,  it  was  evaporated  to  dryness  in  a  large  platinum  crucible, 
and  heated  to  redness,  in  order  to  drive  off  the  muriate  and  sul- 
phate of  ammonia  which  it  contained.  The  residual  mass  was 
redissolved  in  water,  and  the  solution  mixed  with  hydros ulphuret 
of  ammonia  as  long  as  any  black  preciptate  consisting  of 
Bulphuret  of  manganese  continued  to  fall.  The  filtered  solulion 
was  again  evaporated  to  dryness,  and  exposed  to  a  red  heat. 
The  sulphate  thus  obtained  was  dissolved  in  water,  and  decom- 
posed by  means  of  acetate  of  barytes.  The  sulphate  of  barytes 
was  separated  by  the  filter.  The  liquid  was  evaporated  to  dry- 
ness, and  the  residual  mass  heated  to  redness  in  a  platinom 
crucible.  The  matter  thus  obtained  exhibited  stron^y  the 
properties  of  an  alkali  even  after  it  had  been  well  washed  with 
boiUng  water.  The  solution  of  carbonate  of  hthia  in  water  was 
evaporated  till  the  greatest  part  of  the  salt  was  deposited  in  the 
state  of  a  crystalline  powder,  over  which  a  very  small  portion  of 
liquid  swam.  This  crystalline  powder  was  thrown  into  a  fimoel 
to  allow  the  liquid  to  drop  from  it,  and  it  was  likewise  washed 
with  cold  water,  in  order  to  remove  any  trace  of  soda  with  which 
it  might  possibly  have  been  contaminated.  I  must,  however, 
remark,  that  in  my  experiments  on  petahte,  I  have  never  met 
with  any  traces  of  soda. 

A  portion  of  this  pure  carbonate  of  lithia  was  converted  into  a 
sulphate  by  means  of  sulphuric  acid,  and  rendered  neutral  by 
exposure  to  a  strong  red  heat.  It  was  then  dissolved  in  water 
^d  crystallized. 

My  analysis  of  this  salt  gives  its  composition  as  fellows : 

Sulphuric  acid 68-34  68-15 

Lithia; 27-25  31-85 

Water 14-41 

100-00  100-00 

Its  comes  very  nearly  to  the  numbers  given  by  Vsiuquelin  itf 
his  analysis  (Ann.  de  Chim.  et  de  Fhys.  vii.  287).  The  compo- 
sition of  the  salt,  as  given  by  that  chemist,  is  as  follows : 
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Sulphuric  acid 69'2 

lithia 31-8 

lOO-O 

But  it  is  obvious  that  there  is  a  mistalce  in  these  imrobera ;  tha 
■umberfor  Uthia,  instead  of  31-8,  should  have  been  30-8.  From 
ny  aoalysiSf  it  follows  that  hthia  is  composed  of 

Lithium 58-06 

Oxygen  ....  1 41-95 

100-00 

Chetmcal  Axalytia  of  Petatite. 

(A.) 
0.  One  hundred  parts  of  petahte,  when  exposed  to  a  red  heat, 
w«re  reduced  to  S7'83  parts.  Hence  the  loss  of  weight  amounted 
to  2-17. 

b.  97-83  (2  grammes)  parts  of  petalite,  which  had  been 
exposed  to  a  red  heat,  were  mixed  with  four  times  their  weight 
of  carbonate  of  potash,  and  exposed  for  two  hours  to  a  strone 
red  heat  in  a  platinum  crucible.  -  The  fused  mass  was  dissolves 
in  muriatic  acid,  and  the  solution  evaporated  to  dryness  in  a 
platinumcup.  Theresidualpowdervas  boiled  in  water  acidulated 
with  muriatic  acid,  and  the  silica  separated  by  tbe  filter.  After 
being  washed,  and  dned,  and  heated  to  redneM,  it  weighed 
73-37. 

c.  After  the  separation  of  the  siliea,  the  solution  was  decomr 
posed  by  caustic  ammonia;  this  threw  down  a  white  precipi* 
tale,  which,  when  subjected  to  the  requisite  trials,  exhibited  the 
properties  ofalumina.  After  being  washed,  dried,  and  heated  to 
redness,  it  weighed  17-41. 

d.  To  the  solution  was  now  added  a  portion  of  oxalate  of 
ammonia.  A  precipitate  fell  consisting  of  oxalate  of  lime, 
which,  in  order  to  convert  it  again  into  carbonate  of  Ume,  was 
£xposed  to  a  red  heat,  and  then  heated  in  contact  with  carbo- 
nate of  ammonia.  The  quantity  of  carbonate  of  lime  thus 
obtained  was  equivalent  to  U-32  ot  pure  hme. 

e.  The  residual  solution  waa  now  mixed  with  carbonate  of 
potash,  and  boiled.  A  precipitate  fell,  which  might  have  been 
considered  as  magnesia;  but  it  was  insoluble  in  sulphuric  acid, 
and  exhibited  the  properties  of  sihca.     Its  weight  was  0-8. 

Thus  the  constituents  of  100  parts  of  petalite  by  the  preceding 
analysis  are  ns  follows  : 
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Silica,* 73-37 

.......    0-80 

74-17  74-17 

AlumiDa,  c 17-41 

lime,  li 032 

Moisture,  a 2-17 

94-07 
(B.) 

To  determiae  the  portion  of  lithia  contaioed  in  petalite,  100 
parts  (4  gramnieB)  of  the  mineral  in  fine  powder  were  mixed  with 
800  parts  of  carbonate  of  barytes,  and  exposed  for  two  hours  to 
a  white  heat  in  a  platinum  crucible.  The  mass  did  not  dissolve 
completely  in  munatic  acid,  but  it  was  obvious  from  the  appear- 
ance of  the  residual  matter,  that  it  had  been  completely  acted  on 
Stiie  barytes.  The  solution  was  evaporated  to  dryness,  and 
;  silica  separated.     It  weighed  77-5  parts. 

Thus  in  tue  present  expenment,  the  quantity  of  silica  some' 
what  exceeds  that  found  in  tlie  preceding  one. 

After  the  separation  of  the  sihca,  the  liquid  was  mixed  with  a 
greater  proportion  of  sulphuric  acid  than  was  requisite  to  throw 
down  the  barytes  :  after  which  tiie  alumina  and  lime  were  thrown 
down  hy  digestion  with  carbonate  of  ammonia. 

The  filtered  solution  was,  iathe  first  place,  reduced  to  a  small 
quantity  by  evaporation  in  a  platinum  cup.  It  was  then  era)>o- 
rated  to  dryness,  and  heated  to  redness  in  a  large  platinum 
crucible  to  get  rid  of  the  muriate  and  sulphate  of  ammonia. 
There  remained  16-2  parts  of  fused  sulphate  of  lithia ;  equivalent 
to  &- 16  parts  of  hthia. 

Hence  the  constituents  of  petelite  are  as  follows : 

Silica 74-17 

Alumina 1741 

Lithia 6-16 

lime 0-32 

Moisture ". 2- 17 


This  analysis  differs  considerably  from  that  made  by  Messn. 
Clarke  and  Holme.  Besides  their  not  having  found  any  indica- 
tion of  the  presence  of  an  alkali,  the  quantity  of  oxide  of  manga- 
nese which  they  detected  is  by  far  teo  great.  In  perfectly  pure 
specimens  of  petaUte,  which  I  selected  for  my  analysis,  I  could 
detect  no  mangaDese  whatever ;  though  its  presence  was  obvious 
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in  less  pare  specimens  of  a  pale  rose  red  colour,  whit^  I  gene- 
rally laid  aside  as  not  euflicieiitly  pure  for  my  purpose. 

Chemical  Pi-operlies  of  Liihia. 

The  greater  number  of  these  properties  are  already  known 
from  the  experimeots  of  Arfvedson  and  Vauquelin.  I  have 
extended  my  researches  somewhat  further;  and  1  hare  some- 
.  times  obtained  results  a  little  different  from  these  chemists. 

Caustic  Lithia. — Into  a  solution  of  sulphate  of  lithia  in  a  glass 
tube  furnished  with  a  glass  stopper  bary  tes  water  was  dropped  as 
long  as  a  precipitate  continued  to  fall.  Much  patience  was 
necessary  to  obtain  a  liquid  neither  precipitated  by  barytes 
water,  nor  by  sulphuric  acid.  The  solurion  of  caustic  lithia  was 
filtered  as  rapidly  as  possible  into  a  tabulated  retort,  to  which  a 
receiver  had  been  previously  adjusted.  The  solution  was  then 
distilled  by  placing  the  retort  un  a  sandbath.  When  the  liquid 
in  the  retort  became  very  concentrated,  a  white  powder  sepa- 
rated, and  likewise  some  small  granular  crystals  whose  form 
could  not  be  determined.  These  fell  while  the  liquid  was  still 
hot. 

The  retort  was  now  taken  from  the  fire  and  plac.ed  in  a  cellar 
without  exposing  the  linuid  which  it  contained  to  the  action  of 
the  air.  Neither  the  powder  nor  the  small  crystals  appeared  to 
increase  during  the  cooling.  Hence  it  would  appear  that  caustic 
lithia  is  not  much  more  soluble  in  hot  than  in  cold  water.  The 
very  concentrated  solution  was  evaporated  to  dryness  in  a  pla^- 
num  crucible  by  means  of  a  spirit  lamp.  By  this  means  dry 
caustic  lithia  was  obtained  in  which  acids  could  detect  no  trace 
of  carbonic  acid. 

A  portion  of  this  matter  exposed  to  heat  in  a  platinum  crucible 
melted  before  it  became  sensibly  red- hot.  The  fused  mass  was 
transparent.  When  allowed  to  cool  in  the  open  air  so  as  to 
absorb  carbonic  acid,  it  became  opaque. 

Caustic  lithia  has  a  very  sharp  burning  taste.  It  destroys  the 
cuticle  of  the  tongue,  like  potash,  and  seems  to  me  in  point  of 
causticity  very  nearly  to  equal  that  alkali.  It  does  not  dissolve 
with  great  facili^  in  water.  But  the  small  quantity  with  which 
I  was  provided  did  not  allow  me  to  determine  the  exact  solubilitv 
of  it  in  that  liquid.  It  appears,  as  has  been  already  observeo, 
not  to  be  much  more  soluble  in  hot  than  in  cold  water.  In  this 
respect  it  has  an  analogy  with  lime.  Heat  is  evolved  during  its 
solution  in  water. 

When  exposed  to  the  air,  it  does  not  attract  moisture,  but 
absorbs  carbonic  acid,  and  becomes  opaque.  When  exposed 
for  an  hour  to  a  while  heat  in  a  covered  platinum  crucible,  its 
bulk  does  net  appear  to  be  diminished  ;  but  it  has  ubsorbed  a 
quantity  of  carbonic  acid. 

It  dissolves  only  in  small  quantity  in  alcohol  of  the  specific 
gravity  OSS.     When  weak  alcohol  is  added  to  an  atiueouis  sola- 
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tioa  of  lithia  in  a  well-stopped  phial,  do  change  takes  place  at 
fifBt ;  but  after  some  hours,  the  lithia  precipitates  in  the  state  of 
a  white  powder. 

Lithia  unites  with  sulphur,  according  to  Vauquelin.  Sulphnret 
of  lithia  has  a,  yellow  colour,  dissolves  readily  in  water,  and  is 
decomposed  by  acids  in  the  same  way  as  the  other  alkaline 
tulphurets. 

Phosphorus  decomposes  water  with  the  help  of  caustic  lithia. 
If  we  heat  in  a  retort  phosphorus  with  a  solution  of  caustic  lithia 
in  water,  phosphuretted  hydrogen  gas  is  disengaged,  which 
catches  fire  when  it  comes  into  the  air.  I  have  not  attempted 
to  form  a  solid  combination  of  phosphorus  and  lithia. 

Neutral  Sulphate  of  lAthia  forms  small  prismatic  crystals, 
having  a  good  deal  of  lustre,  sometimes  constituting  pretty  long. 


but  narrow  tables.  When  exposed  to  the  air,  they  only  uode^o 
an  insignificant  efBorescence.  Thissalthas  asaline  and  scarcely 
bitter  taste.  It  dissolves  pretty  readily  in  water,  and  melts  whea 
exposed  to  a  temperature,  scarcely  reaching  a  red  beat. 

Bitulpkate  of  Lithia  dissolves  in  water  with  greater  faciUty 
than  the  neutral  salt.  It  forms  six-sided  tables,  in  which  two  of 
the  faces,  which  are  parallel  to  each  other,  far  exceed  the 
remaining  ones  in  length.  When  exposed  to  a  very  high  tem< 
perature,  it  gives  out  sulphurous  acid  and  oxygen  gas,  and  is 
converted  into  the  neutral  sulphate. 

According  to  Arfvedson,  tliis  bisalt  dissolves  with  more  diffi< 
culty  in  water  tbao  the  oeutral  salt. 

Phosphate  of  Lithia. — Phosphoric  acid,  when  dropped  into 
the  solution  of  sulphate  of  lithia,  occasions  no  precipitate.  But 
when  the  uncombined  acid  is  saturated  by  ammonia,  the  phos- 
phate oflithia  is  precipitated  in  the  state  of  white  fiocks,  which 
are  insoluble  in  water. 

When  a  drop  of  phosphoric  acid  is  let  fall  into  a  reiy  dilute 
solution  of  carbonate  of  hthia,  no  precipitate  falls ;  but  when  the 
liquid  is  heated,  the  carbonic  acid  gas  is  disengaged,  and  phos- 
phate of  lithia  falls  down.  From  this  it  would  seem  that  tho 
solubility  of  phosphate  of  lithia  in  water  is  owing  to  the  presence 
of  the  carbonic  acid. 

There  exists  likewise  a  biphosphate  of  lithia.  It  is  obtained 
by  dissolving  the  neutral  salt  in  phosphoric  acid.  By  a  veiy 
Slow  evaporation  of  this  soIutioD,  we  obtain  transparent  granular 
crystals. 

Nitrate  of  lithia  forms  four-sided  prisms  witli  rhomboidal 
bases.  It  has  a  very  pungent  tast«,  and  seems  to  me  to 
sui^ass  almost  all  other  salts  in  deliquescency.  In  a  very  hot 
day,  it  ciystaliized  in  the  sun ;  but  deliquesced  again  in  the 
shade.     It  dissolves  in  the  strongest  alcohol. 

Carbonate  of  lithia  constitutes  a  white  powder.  It  dissolves 
witli  great  difficulty  in  cold  water.  According  to  Vauquelin,  100 
parts  of  water  scaicely  disBolve  oue  pari  of  this  s^t.    It  is  more 
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Holubleinhotw&ter.  A  solution  of  caiboukte  or  litEiia  coDtaining 
ot^y  -mW^  0^^  >t«  weight  of  the  salt,  acta  strongly  as  an  alkali. 

0-535  gramme  of  fused  carbonate  of  hthia  were,  by  means  of 
sulphuric  acid  and  exposure  to  a  Btron?  heat,  converted  into 
0'765  of  neutral  sulphate  of  lithia.  Now  tSis  quantity  of  suldiiate 
contains  0-2436  of  lithia. 

Hence  0-&3S  of  carbonate  of  lithia  are  composed  of 

Lithia 0-2436 

Carbonic  acid 0-2914 

Or  in  the  100  parts, 

Lithia 46-64 

Carbooic  acid 54-46 

100-00 
But  the  oxygen  in 

45-54  lithia  is =   19-09 

64-46  carbonic  acid =  39-69 

ftnd2  X  19-09=3  38-18,anumberdifferinghuthttlefrom39-59, 
This  analysis,  therefore,  correHponds  rery  nearly  with  the  law 
discorerea  by  Berzelius,  according  to  which,  in  all  neutral  car- 
bonates, the  oxygen  in  the  acid-  is  double  the  quanti^  of  that  in 
the  base. 

To  ascertain  whether  a  bicarbonate  of  lithia  can  be  formed,  I 
caused  a  stream  of  carbonic  acid  ^s  to  pass  in  a  cool  {Jace 
through  a  solution  of  carbonate  of  lithia  in  which  there  was  a 
quantity  of  undissolved  carbonate.  This  last  portion  was  spee- 
dily dissolved  by  the  carbonic  acid ;  but  1  could  not  obtain  a 
single  cryst^  of  bicarbonate.  On  exposing  the  liquid  to  a  very 
moderate  heat,  a  quantity  of  carbonic  acid  eas  was  disengaged, 
and,  when  the  liquid  cooled,  the  neutral  carbonate  of  lithia  was 
again  precipitated. 

The  solution  of  carbonate  of  lithia  is  decomposed  by  lime  and 
barytes  water.     It  is  insoluble  in  alcohol. 

There  dissolves  an  exceedingly  small  portion  of  carbonate  of 
glucina,  even  when  the  carbonate  of  glucina  is  dissolved  in 
njuriatic  acid,  and  the  solution  boiledwith  an  excess  of  carbonate 
bf.lithia. 

I  made  the  observation  that  the  platinum  crucible  in  which 
carbonate  of  lithia  has  been  exposed  to  a  red  heat  gives  obvious 
indications  of  having  been  attached,  its  surface  assuming  a  dark 
oUve-green  colour ;  but  the  metallic  lustre  is  again  restored  by 
rubbing  the  crucible  with  coarae  sand  and  water. 

Munate  of  lithia  forms  small  regular  cubes  very  similar  to 
common  salt  in  their  taste.    The  easiest  method  of  obtaining  the 
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crystals  is  to  expose  the  solution  to  the  sun  ia  a  hot  day*  The 
crystals  deliquesce  very  speedily^  when  exposed  to  the  air,  but 
not  with  so  much  rapidity  as  nitrate  of  lithia.  This  salt  does 
not  melt  when  exposed  to  the  red  heat  produced  by  the  action 
of  a  spirit  lamp ;  but  when  exposed  in  a  platinum  crucible,  not 
completely  covered,  to  an  incipient  white  heat,  it  is  fused. 

Borate  of  Litkia. — The  aqueous  solution  of  boracic  at^d  does 
not  easily  decohipose  the  solution  of  carbonate  of  lithia  at  a  boil- 
ing heat.  After  the  evaporation  of  the  hquid,  the  borate  of 
lithia  is  obtained  in  the  state  of  a  gummy,  transparent  matter, 
which  absorbs  moisture  in  a  damp  place,  and  dissolves  with 
facility  in  water. 

The  biborale  of  lithia  forms  a  crystalline  mass.  I  hare  not 
been  able  to  determine  the  shape  of  the  crystals ;  though  I 
observed  some  three-sided  pyramids,  and  some  granular  crystals. 
These  crystals  do  not  dissolve  readily  in  water ;  yet  they  seem 
to  be  more  soluble  than  boracic  acid.  When  acetic  acid  is 
poured  into  the  solution,  boracic  acid  is  immediately  precipi- 
tated. 

During  these  experiments  I  made  an  observation,  which  I  shall 
mention-here,  as  1  do  not  know  whether  it  be  generally  known. 
The  solution  of  boracic  acid  in  water  gives  a  reddish-brown 
colour  to  turmeric  paper,  prepared  from  a  spirituous  tincture  of 
turmeric  root,  pretty  much  as  a  weak  alkaline  solution  would  do ; 
while  it  acts  in  the  usual  manner  upon  litmus  paper.  To  render 
the  brownish-red  colour  of  the  turmeric  p^er  apparent,  it  must 
be  allowed  to  dry. 

Ckromate  of  Uthia  forms  orange-yellow  crystals,  which 
appear  to  contain  an  excess  of  acid.  They  are  oblique  parallelo- 
pipeds  with  rhomboidal  bases.  Sometimes  they  exhibit  dendri- 
tical  vegetation.     This  salt  is  soluble  in  water. 

Tutianiate  of  Litkia. — When  carbonate  of  lithia  is  boiled  with 
tungstic  acid,  previously  exposed  to  a  red  heat  (prepared  from 
wolfram  by  means  of  muriatic  acid  and  ammonia),  carbonic  acid  it 
disengaged,  and  we  obtain  a  compound  of  tungstic  acid  and 
lithia ;  but  the  decomposition  of  the  carbonate  of  lithia  takes 
place  very  slowly.  Tungstate  of  lithia  forms  very  large  crystals 
consisting  of  oblique  low  prisms  with  very  oblong  rhomboidal 
bases.  The  taste  of  this  salt  is  first  shaip,  then  sweet,  and 
finally  astringent.     It  appears  to  be  pretty  soluble  in  water. 

Oxalate  oj  Lithia. — A  portion  of  carbonate  of  lithia  was  satn- 
rated  with  oxalic  acid.  Th^  neutral  salt  crystallizes  with 
difficulty.  The  crystals  have  the  appearance  of  small  opaqne 
protuberances,  and  dissolve  with  iaciiity  in  water.  To  the 
neutral  solution  of  oxalate  of  lithia  was  added  a  quantity  of 
oxalic  acid  exactly  equal  to  that  already  combined  with  the 

•  ArftcdHjD  did  DQl  bring  the  tail  lo  crjiUllizalicR, 
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lithia.  By  evaporation,  small  transparent  granular  crystals  of 
binoxalate  of  lithia  were  obtained.  They  appeared  to  dissolve 
with  facility  in  water,  though  not  to  be  so  soluble  as  the  neutral 
salt. 

Neutral  tartrate  of  lithia  dissolves  with  facility  in  water,  but 
does  not  crystaUize,  forming  a  white  opaque  mass,  which  does 
not  deliquesce  when  exposed  to  the  air.  When  tartaric  acid  is 
added  to  the  solution  of  the  neutral  tartrate,  no  crystallizable 
bitartrate  is  formed ;  but  perhaps  we  may  deduce  the  existence 
of  such  a  salt  from  the  fact  that  when  the  solution  is  evaporated 
no  crystals  of  tartaric  acid  make  their  appearance. 

'  When  the  solution  is  evaporated  to  dryness,  we  obtain  a  white 
opaque  mass,  which  exhibits  no  appearance  of  crystallization, 
and  which  dissolves  with  faciUty  in  water. 

Acetate  of  Lithia,  when  evaporated,  forms  a  syrupy  mass, 
which  cracKs  on  cooling ;  so  that  the  glass  looks  as  ii  it  had  burst. 
This  matter  deliquesces  in  the  air,  and  sometimes,  while  attract- 
ing moisture,  crystalline  plates  appear  in  it. 

Gallate  of  Litkia, — Galhc  acid*  decomposes  the  carbonate 
of  lithia  with  great  facility.  It  forms  a  dark-green  solution, 
which  possesses  a  strong  colouting  power.  The  concentrated 
solution,  even  when  air  is  excluded,  assumes  a  brownish,  and  at 
last  almost  a  blood-red  colour.  When  evaporated  in  the  air, 
gallate  of  lithia  remains  in  the  state  of  a  black  matter  which 
does  not  crystallize.  A  very  dilute  solution  of  gallate  of  hthia, 
when  lefl  exposed  to  the  air,  becomes  gradually  darker  and 
darker,  and  a  brownish  poi^'der  separates  from  it. 

Benzoate  of  Lithia. — Benzoic  acid  readily  decomposes  carbo* 
nate  of  lithia,  and  forms  a  salt,  very  soluble  in  water,  which  does 
not  crystallize,  but  constitutes  a  white  opaque  mass,  which  does 
not  deliquesce.  When  heated  to  redness,  it  is  converted  into 
cai'bonate  of  hthia,  and  it  leaves  behind  it  a  very  bulky  charcoal. 

Saclactate  of  Lithia. — Saciactic  acid  f  readily  decomposes 
carbonate  of  hthia  when  assisted  by  heat.  When  the  solution 
is  slowly  evaporated,  it  deposits  white,  brilliant  needles,  which 
are  rather  deliquescent,  and  dissolve  readily  in  water, 

Malate  of  Lithia. — Malic  acid  J  decomposes  the  carbonate  of 
lithia  with  great  faciUty ;  but  I  was  neither  able  to  obtain  a 
malate  nor  bimalate  of  lithia.  Both  form  a  syrupy  mass,  which 
did  not  become  dry  when  heated.  Indeed  it  was  'not  in  my 
power  to  obtain  malic  acid  in  the  state  of  crystals. 

But  when  carbonate  of  potash  was  added  to  the  same  acid,  so 
that  there  was  still  an  excess  of  acid  in  the  solution,  it  was  easy 
to  obtain  crystals  of  bimalate  of  potash.    They  consisted  of 

■  It  wai  |irep>Tcd  by  Ihe  aeir  procen  of  Bracannnl. — (Sre  Ana.  de  Cliim.  rl  de 
Pli.vi.iii,l8l.> 

i    Ii  wsi  prrparcd  rtom  sugar  n(  milk  hy  mrBnt  of  riHrk  irid. 

i  II  wM)  iirrjiarod  by  dccooipiuing  pare  turbale  uf  lead  by  meaiu  of  tulpburrl- 
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collections  of  GmfkU  neeiiles,  tuu&Uy  radiatiiig  from  a  commoa 
centre. 

Double  Salts. 

Tartrate  of  IAlhia-<md--Potask.—\i  the  excess  of  acid  of 
bitartrate  of  potash  be  saturated  by  means  of  carbonate  of  lithia, 
we  obtain,  by  spontaneous  evaporation,  a  salt  which  forms  laif^ 
crystals,  having  the  shape  of  four-sided  prisms  terminated  \ij 
parallelograms,  with  angles  very  nearly  nght.  The  diagonals 
of  these  terminal  faces  are  distinctly  marked,  and  the  four 
triangles  formed  by  meana  of  them  are  streaked  parallel  to  the 
edges  of  these  faces.  I  dissolved  this  salt  repeatedly  in  water, 
«nd  ciystallized  it  ^ain,  and  always  obtained  the  veiy  same  kind 
oF  crystals ;  so  that,  by  this  property,  lithia  seems  to  be  verv  well 
characterized.  This  salt  dissolves  readily  in  water,  and  nas  a 
saline  and  scarcely  bitter  taste.  When  exposed  to  the  air,  it 
efiioresces  slightly,  and  only  on  the  surface. 

Tartrate  of  Litkia-ond-Soda. — bitartrate  of  soda  was  neutra- 
lized by  means  of  carbonate  of  lithia.  By  spontaneous  evapora- 
tion, the  liquid  deposited  long  rectangular  four-sided  pnsms, 
irequently  terminated  by  an  oblique  face.  This  salt  dissolves 
with  facili^  in  water,  and  effloresces  only  slightly  and  on  the 
surface,     its  taste  is  purely  saline,  and  not  strong. 

Sulphate  of  Alutniua-aiid-LUhia. — No  crystallized  salt  analo- 
gous to  alum  can  be  fonned  by  combining  these  substances 
together.  I  mixed  three  different  times  tocether  solutions  of 
pure  sulphate  of  alumina  and  sulphate  of  litliia,  and  subjected 
the  mixture  to  spontaneous  evaporation.  1  always  obtained  a 
white,  opaque  mass,  not  crystallized.  This  does  not  agree  with 
the  experiments  of  Arfvedson,  who  obtained  crystals  by  the 
spontaneous  evaporation  of  such  a  mixture,  which  had  very 
much  the  appearance  and  taste  of  alum. 

Muriate  of  Platinum  does  not  foim  a  double  salt  with  muriate 
of  lithia.  Potash  and  lithia,  therefore)  may  be  very  well  distin- 
guished from  each  other  by  means  of  nmriate  of  platinum. 

Attempt  toprocure  hilliium  the  Basis  of  Lithia. 
A  small  portion  of  caustic  lithia  still  remaining  in  my  posses- 
sion, I  endeavoured  to  procure  from  it  the  combustible  substance 
which  constitutes  its  basis ;  but  as  I  was  not  in  possession  of  a 
very  powerful  galvanic  battery,  I  tried  whether  I  could  not  form 
an  amalgam  of  it  with  mercury.  I  employed  for  the  experiment 
182  pairs  of  copper  and  zinc  plates,  the  surface  of  each  of  which 
amounted  to  3-^  French  inches  square.  The  cauadc  lithia  was 
put  into  a  small  platinum  cup,  and  brought  by  means  of  waterto 
the  consistence  of  pap.  Into  this  matter  a  globule  of  mercury 
was  put,  nhich  was  brought  into  contact  with  the  negative  pole 
of  the  bauery;  while  the  platinum  cup  was  in  contact  with  the 
positrie  pde.     The  contact  was  effected  by  means  of  platinum 


byGooqlc 


1820.]  and  ExamiHotionoftht  Chemical  Propertiai^ljthia.  Sol 

In  a  ehort  time  a  change  was  perceived  ia  the  globule  of  mer- 
cury. It  had  become  larger,  and  had  aasamed  a  red  colour ;  and 
on  the  under  side  of  the  globule,  which  was  in  contact  with  the 
lithia,  a  black  crust  soon  appeared.  I  put  both  the  globule  and 
the  black  crust  into  rectified  naphtha. 

I  distilled  off  the  mercury  in  an  apparatus  similar  to  that 
described  by  Davy,  in  his  paper  on  tbe  base^  of  the  alkaline 
earths.  The  only  peculiarity  in  my  apparatus  consisted  in  this, 
that  from  the  hollow  glass  ball  which  served  the  purpose  of  a 
receiver,  there  passed  a  tube  of  safety  which  plunged  mto  mer- 
cury. The  whole  distilled  over  without  leaving  any  residue,  and 
the  water  in  contact  with  which  the  mercury  bad  been  put  did 
not  possess  alkaline  properties.  It  would  appear  from  this  that 
the  metallic  basis,  as  fast  as  it  was  formed,  nad  been  (igain  con- 
verted into  an  oxide.  The  black  crust,  which  existed  only  in 
minute  quantity,  was  probably  a  mixture  of  suboxide  of  lithium 
and  oxide  of  mercury ;  for,  when  heated  with  water,  its  quantity 
was  diminished,  the  water  exhibited  alkaline  properties,  and  an 
oxide  of  mercury  remained  behind. 

Sir  Humphry  Davy  has  obtained  lithium,  and  found  it  to 
resemble  sodium  in  its  properties. 


From  the  preceding  account  of  the  salts  of  lithia,  we  see  that 
they  have  many  properties  in  common  with  the  salts  of  soda. 
Like  them,  they  are  neither  precipitated  by  muriate  of  platinum, 
nor  by  tartaric  acid.  They  may,  however,  be  distinguished  from 
the  saltsof  soda  by  the  following  properties:  When  their  concen- 
trated solutions  are  mixed  with  a.  concentrated  solution  of  car- 
bonate of  soda,  a  precipitate  falls.  They  are  likewise  precipitated 
by  phosphate  of  soda  and  phosphate  of  ammonia,  when  uo 
ancombined  acid  is  present. 

In  reference  to  analytical  chemistry,  I  may  remark  that  lithta, 
potash,  and  soda,  if  they  should  exist  in  Uie  same  compound, 
may  be  separated  in  the  lollowicg  way  : 

Lithia  may  be  precipitated  by  means  of  phosphoric  acid  and  an 
excess  of  caustic  ammonia.  The  phosphate  of  lithia  may  be 
dissolved  in  acetic  acid,  and  the  phosphoric  acid  precipitated  by 
means  of  acetate  of  lead,  &c. 

When  lithia  exists  in  a  compound  along  with  potash,  this  last 
alkali  paay  be  precipitated  by  means  of  muriate  of  platinum. 

From  the  reitults  of  the  preceding  experiments,  we  see  that  if 
10  be  the  equivalent  number  for  oxygen,  the  equivalent  number 
for  hthium  is  1383,  and  for  lithia  23-83  ;  that,  for  carbonate  of 
lithia  by  calculation  51-32;  but,  according  to  Uie  preceding 
experiments,  62*32 ;  &c. 
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Article  IX. 

Rrperiments  to  determine  the  Composition  of  different  inorganic 
Bodies  which  serve  as  a  Basis  to  ihe  Cukitlatiuns  relative  to  the 
Theori/  of  Cluniicul Proportions.     By  J,  Berzelius. 

Composition  of  the  Adds  of  Arsenic:  their  Capacity  of  Satura- 
tion: Oxide  and  •'iui'phureiscf  Arsenic. 
The  experiments  of  tlie  greater  number  of  clieiuisfa  agree  m 
general  that  arsenic  absorbu  about  a  third  of  it^  weight  of  oxygen  to 
bec»)U)e  arseiitous  acid,  and  half  its  weight  to  become  arsenic 
acid.  Such  aliio  was  the  result  of  some  experiments  which  I 
made  on  the  subject  long  ago.  I  conceived  that  I  ascertained  at 
the  same  time  that  the  capacity  of  saturation  of  arsenic  auid  was 
16-6(i,  and  that  consequently  this  acid  contained  twice  as  much 
oxygen  as  the  base  with  which  it  wa.s  conibinml.  But  the  same 
observations  which  induced  me  to  make  a  new  examination  of 
the  acids  of  phosphorus  led  me  to  undertake  experiments  on  the 
acids  of  arsenic.  Tliese  first  expeiiments  gave  me  inaccurate 
results.  I  found  that  tlic  capacity  of  saturation  of  arsenic  acid, 
in  its  neutral  combiuatioos,  was  13*8,  a  number  which  was  out 
a  submultiple  of  the  oxygen  of  the  acid  as  1  had  found  in  the 
other  Quids.  Heuce  1  concluded  that  the  analyses  bad  given 
inaccurate  results;  and  tlie  more  so  as  M.  Laugier  had  louod 
tJiat  lUO  UTdeuic  combine  with  71-8  sulphur;  a  quantity  which 
does  not  agree  in  any  manner  with  the  ordioary  ratio  Detween 
sulphur  and  oxygen  in  the  other  metals.  I,  therefore,  had 
recourse  to  the  analytical  method,  as  synthesis  bad  hitherto  been 
employed  to  detciniine  the  coaijiosition  of  these  acids.  I  mixed 
arsenious  acid  witli  suljihur,  and  I  heattd  tlie  mixture  in  a  retort 
till  the  acid  was  completely  converted  into  sul^huret.  One  hun- 
dred parts  of  ursciiious  acid  lost  in  sulphur  and  in  oxygen  6t 
parts,  ()f  which  304-  must  ha»e  been  oxygen.  Making  use  of 
this  analysis  as  the  basis  of  my  calculations,  and  admitting  that 
areenic  tonus  araemc  acid  with  one  and  a  half  times  as  much 
oxygen,  it  follows  that  in  the  neutral  arsenintes  the  acid  contains 
three  times  the  oxygen  of  the  base,  and  in  the  subaj;seniates 
twice  that  quantity.  The  analysis  of  aiUphuret  of  arsenic  by  M. 
Laugier  agrcid  perfectly  with  the  composition  of  au  oxide  of 
arsenic,  in  which  the  radical  is  combined  with  half  the  oxygen 
contained  in  the  acid,  and  it  induced  me  to  consider  the  exist- 
ence of  such  an  oxide  pi-obitbte.  This  almost  perfect  coinci- 
dence surprised  me  so  agreeably  tliat  I  thought  it  unneceasary 
to  repeat  the  analytical  experiment.  The  result  of  this  experi- 
ment, however,  was  inaccurate,  owing  to  a  caune  to  which  I  did 
not  at  the  time  attend.     The  experiment  was  made  in  a  retort  of 
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which  the  mixture  did  not  All  more  than  a  fifth  part.  The  con- 
sequence was,  that  a  portion  of  the  sulphur  was  oxidized  at  the 
expense  of  the  air  of  the  retort,  and  thus  considerahly  uicreased 
the  loss  of  sulphur. 

Haring  found  that  the  acids  of  pbospborus  foDow  diflerent 
laws  from  all  the  other  acids  that  1  had  occasion  to  examine,  I 
thought  it  likely  that  the  acids  of  arsenic  might  follow  the  same 
laws.  Tbia  idea  induced  me  to  resume  the  examination  of  these 
acids. 

One  hundred  parts  of  arsenic  were  acidified  hy  means  of  oitro- 
muriatic  acid,  and  the  liquid  was  eviqmrated  till  the  Tolatile  acids 
were  driven  off.  The  arsenic  acid  remaiQing  .was  dissolved  by 
water  acidulated  with  a  little  nitric  acid,  and  400  parts  of  oxide 
of  lead,  just  exposed  to  a  red  beat,  were  added  to  it.  This  mix- 
ture was  allowed  to  digest  for  some  hours.  It  was  then  evapo- 
rated to  dryness,  and  exposed  to  a  red  beat  till  no  more  nitrons 
Tiqwars  were  exhaled.  The  oxide  of  lead  had  been  added  that 
tile  presence  of  water  in  arsenic  acid  might  not  alter  the  result; 
"niis  experiment  was  several  times  repeated,  and  it  gave  results 
which  varied  between  150  and  152  of  orsemc  acid  produced  from 
100  of  metal.  This  experiment,  though  not  very  precise  in 
itself,  proves,  however,  very  neaiiy  the  &>se  of  oxygen  idwocbed. 

2*2715  grammes  of  pure  arsenious  acid  were  melted  with  an 

E\  weight  ofpure  sulphur  in  a  small  apparatus  mode  hy  a 
blower.  Tlie  bulb  of  tliis  apparatus  was  entirely  filled  by 
,'ulverized  mass.  The  sulphurous  acid  gas  passed  through  a 
long  ^ass  tube  curved  into  a  spiral,  and  whose  mouth  was  shut 
by  a  piece  of  filtering  paper  to  retain  the  fiowers  of  sulphur,  a 
small  quantity  of  whicii,  without  this  precaution,  might  have 
made  its  escape  with  the  ga£.  began  by  heating  the  bottom 
of  the  bulb  by  a  very  snmll  oil  lamp ;  and  by  this  means  the 
disengagement  of  the  sulphirous  acid  began  at  the  bottom, 
before  the  sur^ce  had  acquned  the  temperature  necessary  to 
kindle  the  sulphur.    Thus  the  sulphurous  acid  gas  assumed  the 

Slace  of  the  small  quantity  of  air  in  the  tubes  before  it  was 
ecomposed.  1  then  made  use  of  a  spirit  of  wine  lam{>,  and  the 
experimeDt  was  continued  as  long  a»  any  gas  continued  to  be 
diseng^ed,  which  was  from  five  to  six  hours.  When  the  appa- 
ratus was  cold,  and  the  sulphurous  acid  gas  replaced  by  air,  the 
whole  was  weighed.     It  had  lost  1-084  gramme. 

2-203  grammes  of  arsenious  acid  in  a  similar  experiment  gare 
1*069  of  sulphurous  acid.  From  these  two  experiments,  the 
last  of  which  was  made  with  peculiar  core,  atsenious  acid  con- 
tains 24*176  per  cent,  of  oxygen. 

A  gramme  of  arsenious  aoid  dissolved  by  dilute  muriatic  acid 
was  precipitated  by  a  current  of  sulphuretted  hydrogen  gas. 
Care  was  taken  to  boil  the  liquid  a  quarter  of  an  hour  before 
introducing  the  gas.  The  precipitate  had  a  fine  lemon-yellow 
colour.     It  was  collected  on  a  filter  ajid  well  washed.    I>ned  at 
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a  temperature  a  little  above  212°,  it  weighed  1-346.  From  the 
quantity  of  oxygen  absorbed  by  tJte  bydrogea  of  the  Bolphnretted 
hydrogen  gas,  arsenious  acid  should  contain  24-218  per  cent,  of 
oxygen.  According  to  these  experiments,  100  arsenic  combine 
with  31-884  oxygen,  and  not  with  33^,  as  has  been  hitherto 
beUeved.  And  as  experiment  proves  that  100  arsenic  absoib 
more  than  50  to  become  araentc  acid,  it  follows  that  the  ratio  i^ 
the  ojtygen  in  the  two  acids  of  arseoic  cannot  be  that  of  2  to  3. 
It  remaiuft,  therefore,  to  try,  whether  the  ratio  between  the 
oxygen  of  phosphorous  and  phosphoric  acids ;  that  is  to  say, 
3  to  5,  does  oot  hold  likewise  in  the  corresponding  acids  d 
arsenic.  In  this  case  3:6::  31'684  :  63'14.  If  this  is  the  case, 
we  have  reason  to  expect  that  the  acids  of  arsenic  will  deviate 
from  the  laws  of  the  combinations  of  oxided  bodies  in  the  same 
way  as  the  acids  of  phosphorus.  Let  us  then  examine  the  capa^ 
city  of  sataration  of  arsenic  and  arsenious  acids. 

Arxeniale  of  Lead.— A  solution  of  nitrate  of  lead  was  mixed 
with  a  solution  of  arseniate  of  soda,  with  the  precaution  of  not 
precipitating  all  the  araenic  acid.  The  precipitate  was  washed, 
dried,  and  heated,  to  redness :  1 0  granunes  of  arseniate  of  lead 
decomposed  by  sulphuric  acid  jprodiiced  8-953  grammes  of  sul- 
phate of  lead.  According  to  this  experiment,  arseniate  of  ietd 
IS  composed  of 

Arsenic  acid 34-14   100-00 

Protoxide  of  lead 65-86  192-91 

Now  192-91  parts  of  oxide  of  lead  contain  13-834  of  oxTgen. 

One  part  of  arseniate  of  lead  which  had  not  been  dried  was 
digested  with  cauBtic  ammonia,  and  then  washed  and  dried  at 
a  red  heat:  100  parts  of  subarseniate  of  lead  thus  obtained, 
decomposed  by  sulphunc  acid,  produced  101-6  parts  of  sulphate 
of  lead.    Hence  this  subsalt  is  composed  of 

Arsenic  acid 25-25   100-00 

Oxideoflead 74-75   296-04 

But  192-91  X  H  =  299-3.*  Hence  it  is  evident  that  abstract- 
ing the  eiroTS  of  die  analytical  experiments,  arsenic  acid  combines 
in  the  subsalt  with  one  and  a  half  times  aa  much  base  as  in  the 
neutral  arseniate. 

Arsenuite  of'  Barries. — It  was  prepared  by  pouring  nitrate  of 
barytes  into  a  solution  of  crygtaUized  arseniate  of  soda,  to  which 
a  little  arsenic  acid  was  added  j  >  so  that  the  alkaline  reaction  was 
removed  as  exactly  as  possible.  No  precipitate  appeared  atfir^; 
but  after  an  interval  of  a  few  moments,  the  arseniate  of  barytes 
precipitated  in  the  form  of  small  crystalline  scales,  which  were 
washed  and  dried  at  a  red  heat    Ten  grammes  of  this  arseniat* 

•  •  I«-91  X  H  =«S9'3«.— T. 
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of  bwytes  prodnced  8-693  ^ammeB  of  solphale  of  baiytet. 
Heace  the  salt  is  composed  of 

Arsenic  acid 42-94  lOO'OO 

Barytes 57-06   132-88 

These  132-88  parts  of  bamescoDtaiii  13'8867  parts  of  or^geaj 
which  ai^roaches  very  nearlv  to  the  analysia  of  arseniate  of  lead. 

A  portion  of  arseniate  of  barytes,  which  had  not  been  dried, 
wBs  dieested  in  caustic  ammonia,  washed,  dried,  and  exposed  to 
a  red  heat.  One  hundred  parts  of  this  subsalt  decomposed  by 
solphtiric  acid  fiimished  102-4  of  sulphate  of  barytes.  Henca 
the  salt  is  composed  of 

Araeoicacid 33*44  100-00 

Baiytes 66-56  199-04 

But  132-88  X  1^  =  199-32.  Hence  it  follows,  that  the  itcid  i^ 
combined  in  this  salt  with  l^  times  as  much  salt  as  in  the 
aeatral  aneniate. 

Arsenite  of  Ltad^ — Anenious  acid  was  dissolved  in  caustic 
smmoma,  and  to  separate  all  the  excess  of  ammonia,  the  satu- 
rated solution  was  boiled  for  some  time.  It  allowed  a  great  deal 
of  anunonia  to  fly  off,  and  a  crystalline  deposit  of  arsenious  acid 
took  place.  The  liquid  was  lert  for  some  days  in  a  temperature 
under  32°  to  get  rid  of  all  the  excess  of  acid,  which  crystallized 
in  octahedrons  containing  neither  ammonia  nor  water.  Then  10 
grammes  of  pulverized  and  div  nitrate  of  lead  were  dissolved  in 
itater,  and  the  arsenite  of  lead  was  poured  into  the  hquid  as  long 
IS  any  precipitate  fell.  The  precipitate,  being  well  washed  ana 
lried,was  introduced  into  a  glass  retort,  and  fused.  It  produced 
t  yeDowish  glassy  mass,  weighing  12-29  grammes.  A  small 
juantity  of  aisenious  acid  sublimea  during  the  fusion,  as  always 
tappena  when  the  arsenites  are  exposed  to  heat ;  but  its  weignt 
I  included  in  the  12-29  grammes.  To  determine  whether  th« 
rbole  oxide  of  lead  of  the  nitrate  was  contained  in  the  fused 
usH,  I  examined  the  liquid  iirom  which  the  arsenite  had  been 
fecipitated.  It  became  muddy  on  the  addition  of  sulphuric 
cid,  as  was  the  case  likewise  with  the  water  emploved  to  wash 
he  precipitate.  The  quantity  of  sulphate  of  lead  tnus  obtained 
■ei^ied  0-356  gramme,  equiralent  to  0-261  ofpureonideoflead, 
jbich  of  course  must  be  subtracted  from  the  6-731  grammes  of 
tide  of  lead  contained  in  the  10  grammes  of  nitrate  oflead.  It 
lows  that  6-47  grammes  of  oxide  of  lead  had  produced  12-29 
— lines  of  arsemte  of  lead.     OF  course  the  salt  is  composed  of 

Anenious  acid 47-356  100-00 

Oxide  oftead 52-644  111-17 

t  these  111-17  of  oxide  oflead  contain  7-972  of  oxygen.       ,}-         , 
\  solatioa  of  Babacetat«(^ lead  was  precipitated  byarsenileof'^     8 
z2 
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«iiuiioaia,  prepared  as  above  described,  and  care  iras  takes  a 
to  precipitate  the  whole  of  the  oxide  of  lead.  ThemvcipiU 
weU  washed  and  dried,  was  fused  in  a  glass  retort.  The  ntrna 
matter  thus  obtained  was  reduced  to  a  fine  powder.*  Tc 
grammes  of  this  powder  were  dissolved  in  nitric  acid,  and  tbe 
precipitated  by  sulphate  of  ammonia.  The  hquid  was  tk 
neutralized  b^  caustic  ammonia.  This  occasioned  a  small  kU 
tional  precipitate,  which  was  added  to  the  former.  Theaulf^ 
of  lead,  washed  and  dried  vX  a  red  heat,  weighed  9-32  gnunne 
equivalent  to  6*87  grammes  of  oxide  of  lead;  so  that  in  this  irf 
100  ofaraenious  acid  were  combined  with  219'5ofoxideofl«W 
but  111-17  X  2  =i  222-34.  Hence  it  follows,  that  ne^ecM 
the  inaccuracies  of  observation,  the  acid  is  combined  in  it  id 
twice  as  much  base  as  in  the  neutral  salt. 

From  these  experiments,  it  appears  to  follow  that  thecapub 
of  saturation  of  arsenic  acid  is  13*886,  and  that  in  the  siuint 
niates,  the  acid  is  combined  with  1|  times  as  much  base  e  it 
the  neutral  arseniates.  The'capacity  of  saturation  of  aisenoi 
acid  is  7-972 ;  and  in  the  nubarvenites,  the  acid  is  combined  sid 
twice  as  much  base  as  in  the  neutral  ai'senites. 

If  arsenic  acid,  as  we  have  stated  above,  is  composed  of  19 
metal  +  63"14  oxygen,  it  must  contain  34'7  per  cent,  of  thj 
substance  ;  but  if  we  suppose  the  quantity  of  oxygen  in  die  as 
to  its  capacity  of  saturation  to  be  in  the  same  ratio  a&  we  foM 
for  phosphoric  acid ;  that  is  to  say,  that  the  acid  contaioi  3 
times  as  much  oxygen  as  the  base  which  it  neutralizes,  it  fit 
lows,  that  the  quantity  of  oxygen  in  the  arsenic  acid  is  13-9B 
X  2^  =  34*7l7.  Now  this  agrees  perfectly  well  with  e^ 
riment. 

In  arseniouB  acid,  we  have  found  from  24-176  to  24'21Sfa 
cent,  of  oxygen.  Its  capaciw  for  saturation  is  7-972,  vivh 
multiplied  by  3  =  23-916.  the  difference  ought  obnoB^l 
be  ascribed  to  inaccuracv  of  observation.  In  the  subarsenitcl 
lead,  the  acid  contains  1^  times  as  much  oxygen  as  the  bw 
The  same  ratio  holds  in  the  neutral  phosphites. 

If  we  admit  that  the  analysis  of  arseniate  of  barytes  gan  ■ 
exact  result,  and  if  we  admit  further  that  arsenic  acid  cooUii 
2j-  times  as  much  oxygen  as  the  base  by  which  it  is  neutialiitJ 
the  result  calculated  for  the  composition  of  areenious  acid  afff* 
perfecdy  with  that  found  by  the  analytical  experiments  ^n*d 
described.  It  follows  then,  that  the  acids  ought  to  be  cimipM 
thus: 

Anenic  acid.  Aneolow  aeU. 

Arsenic.  ..  65-283   ....  100-000  75-81   lOOfl 

Oxygen.  ..  34-717  ....    63179  2419...,     SI"* 

•  The  lw«  anMltM  of  l«sd.  both  bcTor*  nod  afler  rudan,  ara  aa  MI».A(* 
that  it  ii  diSMlt  t«  p«tBd  IhoB  ta  ft  Mortir,  without  a  mMMtftaT  Ibrr**- 
MBtdrlTM  Mt  af  the Mrtar  b; the  rlrdrkal  rapaliiaa.  /  - ^^  ,  I  . 


1820.]  of  6iffereiU  inorgomc  BodUt.  357 

Tbe  analogons  maimer  in  which  the  acids  ofphosphonu  and 
arsenic  deviate  from  the  general  law  of  the  combmations  of 
oxidized  bodies  ie  a  reiy  remailcable  circomstance  ;  and  so  mnch 
the  more  so,  as  these  acids  have  a  great  deal  of  analogy  in  other 
respects.  Phosphoric  and  arsenic  acids  form  with  Ue  alkalies 
crystallizable  saits,  which,  though  proportioiial  to  the  other 
neatnl  arseoiates  and  phosphates,  have  an  alkaline  reaction ; 
and  if  we  saturate  their  solutions  eiactly  by  adding  acid,  and 
then  concentrate  the  bquid  by  evaporatioB,  Uie  salt  which  crn- 
talbzes  reacts  as  an  alkah ;  while  an  acid  and  less  ciystallizablQ 
salt  remains  in  solutioo.  Both  arsenic  and  phosphorus  give  with 
hydrogen  combinations  which  hare  not  acid  characters,  and 
which  in  their  chemical  properties  differ  completely  irom  the 
combinations  of  hydrogen  with  sulphur,  selenium,  and  tellurium. 
Both  give  degrees  of  acidification,  between  which  the  ratio  of 
the  oxygen  is  as  3  to  6,  and  in  both,  the  greater  number  of  the 
anomalies  would  disappear,  if  what  we  consider  as  the  simple 
radical  contained  a  portion  of  oxygen,  amounting  to  one-fifth  of 
what  it  absorbs  in  order  to  become  an  acid  in  tc.  But  1  have 
already,  in  speaking  of  phosphorus,  shown,  that  at  present  we 
.  have  no  probable  reason  for  believing  that  it  contains  oxygen ; 
and  the  probability  is  still  smaller  for  arsenic,  which  possesses 
most  of  me  characters  of  metals. 

In  the  great  number  of  the  combinations  of  oxidized  bodies 
which  I  have  ezamiaed,  the  law  of  the  multiples  of  the  oxygen 
of  tbe  two  oxides  combined  is  always  followed,  except  in  the 
compounds  formed  by  the  acids  of  arsenic,  phosphorus,  and 
azote,  when  we  consider  this  last  as  a  simple  substance. 

la  the  acids  formed  by  these  radicals,  the  ratio  of  the  oxygen 
of  the  acid  in  ow  is  to  that  of  the  acid  in  tc  as  3  to  5.  In  the 
neutral  aiseniates  and  phosphates,  the  acid  contains  2}-  times  as 
much  oxygen  as  the  base,  and  this  ratio  exists  likewise  in  some 
subnitrates.  la  all  the  arseniates,  phosphates,  and  nitrates,  the 
oxygen  of  the  base  is  a  certain  submultiple  by  5,  or,  more  rarely, 
by  10,  of  the  oxygen  of  the  acid  (with  the  exception  of  some 
phosphates  of  hme).  This  may  give  rise  to  the  following  ques' 
tions  :  Does  the  taw  of  multiples  of  oxygen  in  the  two  oxides 
combined  (that  is  to  say,  that  the  oxygen  of  the  one  is  a  multiple 
by  a  whole  number  of  the  oxygen  of  tho  other)  hold  in  all  cases, 
except  those  in  which  the  radical  has  two  degrees  of  acidificn- 
tion,  the  oxygen  of  which  is  in  the  ratio  of  3  to  5?  What  is  the 
reason  that  in  the  compounds  formed  by  these  acids,  it  happens 
so  rarely  that  the  oxygen  of  the  acid  is  a  multiple  by  a  whole 
number  of  the  oxygen  of  the  base  ?  It  is  evident  that  a  satisfac- 
tory answer  to  these  questions  would  be  of  the  greatest  import- 
ance to  the  theory  of  chemistry.  It  appears  clear  hkewise  that 
if  we  prove  hereafter  that  azote  is  an  oxide,  which  is  probabie, 
and  which  will  be  determined  when  the  phenomena  of  the  reduc- 
:    tion  of  anmionia  by  the  electric  pile  have  been  better  studied  Mid 
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explained — it  appeara  dear,  t  say,  that  we  shall  then  hare  a  key 
to  explaia  Bimuai  anomalieB,  e^iibited  even  by  the  acids  a 
phospbonu  and  arseoic ;  though  suc^  an  ezplanatioa  may*  han 
littJe  probability  at  preseat. 

Experimenti  reaaering  the  ExtJtetux  of  an  Oxide  of  A.rtattc 
probable. — Some  authors  pretend  that  metallic  arsenic  exposed 
to  the  influence  of  the  air  tails  into  a  black  non-metallic  powdei; 
•ad  Bei^man  advises  us  to  keep  arsenic  mider  water.  I  had  an 
opportunity  of  veriJyin^  this  property  of  arsenic  in  an  experimeat 
in  which  lOO  arsenic  in  a  vessel  covered  with  paper,  after  an 
interval  of  some  months,  bad  acquired  almost  eight  parts  is 
weight,  and  afterwards  ceased  entirely  to  acquire  more.  The , 
black  powder  thus  produced  was  insoluble  both  in  water  and  in 
acids ;  but  when  digested  in  muriatic  acid,  it  assumed  the 
metallic  lustre,  and  &e  acid  was  found  to  contain  aiaemoua  add 
in  solution.  When  strongly  heated,  it  gave  out  in  the  first  place 
arsenious  acid,  and  then  left  a  residue  of  metaUic  arsenic,  la 
short,  this  powder  possesses  the  characters  of  the  class  of  oxides, 
to  which  1  have  ventured  to  give  the  name  oi suboxides;  md 
which,  without  being  able  to  combine  with  other  oxidized 
bodies,  are  decomposed  by  veiy  slight  forces,  a  portion  of  thor 
radical  being  reduced,  while  another  is  carried  to  a  higher  and 
more  stable  degree  of  oxidation.  < 

As  the  quantity  of  oxygen  found  ia  this  suboxide  is  a  fourth  of 
Uiat  of  arsenious  acid ;  without,  however,  being  likewise  t 
simple  submultiple  of  the  oxygen  in  ars^c  acid,  I  wished  to 
examine  its  composition  anew ;  but  to  my  great  surprise,  1  wat 
nnable  to  procure  arsenic,  which  falls  in  powder  in  the  air.  I 
have  small  quantities  of  metaUic  arsenic  exactly  weighed,  vrtuch 
have  remained  for  three  years  in  elasa  vessels  covered  widi 
paper,  and  which  have  not  acquired  any  additional  weigbt.  I 
do  not  know  what  constitutes  the  difTerence  between  the  metallic 
arsenic,  which  fells  to  powder,  and  that  which  remains  unaltered, 
nor  have  I  any  idea  of  the  different  processes  to  be  followed  in 
order  to  obtain  the  one  or  the  other. 

I  endeavoured  then  to  produce  an  oxide  of  arsenic  in  combi. 
nation  with  an  acid.  I  heated  arsenic  in  a  phial  filled  with 
muriatic  acid  gas.  The  arsenic  underwent  no  change;  but  a 
small  quantity  of  puce-brown  matter  subhmed.  The  muriatic 
acid  gas  was  not  absorbed,  and  no  smell  of  arseniuretted  hydn>> 
gen  gas  M'as  perceived  when  the  gas  was  passed  into  the  air. 
The  brown  matter  was  not  altered  by  water ;  but  on  adding  a 
Uttle  caustic  potash,  it  detached  itself  immediately  from  the 
glass,  recovered  its  metallic  lustre,  and  fell  into  light  scales 
which  swam  in  the  liquid.  This  experiment  seems  to  indicate 
an  action  between  muriatic  acid  gas  and  arsenic,  thoi^h  too 
weak  to  draw  any  certain  conclusions  from  it.  1  then  mixed 
three  parts  of  calomel  with  one  part  of  metaUic  arsenic,  and 
distilled  them,  together.    There  were  formed  in  the  first  place 


M20.]  ^  dtferent  inorganic  Bodies.  369 

some  drops  of  a  Uqaid  Which  distilled  orer,  and  which  was  the 
anhydrous  combination  of  muriatic  and  arseniouB  acids.  Then 
a  sublimate  rose  of  a  deep  red  colour,  which  lined  the  inside  oiF 
the  tube ;  and  lastly,  an  amalgam  of  Brsenic  covered  the  itiside 
of  the  red  sublimate.  I  separated  Uiem,  and  mixed  the  uoa- 
metaUic  mass  with  a  new  dose  of  metallic  areenic,  and  sublimed 
it  anew  by  a  very  gentle  beat.  The  sublimate  was  at  first  trans- 
parent, and  of  a  fine  red,  inclining  a  little  to  veUow ;  but  as  it 
became  thicker,  it  acquired  a  darker  shade,  and  loat  its  transpa- 
rency. The  metallic  arsenic  remained  in  the  phial.  The  subli- 
mate was  easily  detached  from  tite  elass.  Its  colour  was  brown, 
its  fracture  eaithy,  wiUiout  any  marks  of  crystaUizatioD,  and  its 
powder  yellow.  It  was  insoluble  both  in  water  and  muriatic 
acid.  Copper  rubbed  with  the  powder  moistened  with  muriatiG 
acid  was  not  attached.  Mixed  with  iron  filings,  and  exposed  to 
heat,  it  gave  out  arsenic,  which  sublimed  in  crystals.  The  fixed 
caustic  ukolies  decomposed  this  mass  almost  instantly ;  and  so 
did  ammonia  aflxr  a  snort  interval.  Muriate  and  arsenite  of  the 
alkali  were  found  ta  the  liquid,  and  there  remained  an  amalgam 
of  arsenic.  Hence  the  sublimate  was  a  double  salt,  having  for 
its  bases  protoxide  of  mercury  and  oxide  of  arsenic,  which,  as 
happens  with  the  oxides  of  sulphur  and  of  phospjiorus,  is  decom- 
posed the  instaqf  it  is  disengaged,  producing  arscnious  acid,  and 
allowing  a  part  of  its  radicu  to  be  reduced  to  the  metallic  state. 
In  this  case,  the  metallic  arsenic  had  likewise  reduced  the 
mercury,  so  that  its  quantity  was  so  much  the  more  reduced. 

I  have  no  doubt  that  it  is  possible  to  obtain  the  combination  of 
muriatic  acid  with  oxide  of  arsenic  without  the  presence  of  proto- 
muriate  of  mercury ;  but  I  have  not  made  the  necessary  experi- 
ments eiUier  to  determine  this  point,  or  to  find  the  quantity  of 
oxTgen  with  which  the  arsenic  is  combined  to  constitute  the 
oxide ;  so  that  I  cannot  say  whether  the  oxide  of  the  double  salt 
of  which  I  have  just  given  the  description,  is  the  same  as  the 
black  oxide  formed  by  exposing  metallic  arsenic  to  the  ur. 

Sulphurets  of  Artenic. — Klaproth  and  Laugier  made  experi- 
ments on  the  native  sulphurets  of  this  metal,  and  each  of  uiem 
obtained  the  same  results.  M.  Haiiy  having  had  reascai  to 
suspect  that  these  two  sulphurets  have  Uie  same  primitive  crys- 
talUne  form,  he  concluded  that  their  chemical  composition  must 
also  be  the  same,  ^ough  the  external  characters  were  altered  Inr 
some  accidental  mixture.  M.  I^ugier,  while  occupied  wits 
these  researches,  foand  that  the  two  native  suljrf^ets,  when 
heated  in  a  phial,  gave  a  sublimate  of  arsenioos  acid,  which  was 
more  abundant  from  the  red  sulphuret  than  the  yellow.  The 
fused  mass  thus  dnirived  of  arsenious  acid  had  always  the  same 
composition.  He  lonnd  in  the  red  sulphuret  43-67  sulphur  in 
143-67  of  sulphuret,  in  the  yellow  sulphuret  61*66  sulphur  in 
161*66  of  sulphuret,  and  in  the  fused  sulphuret,  from  which  Uie 
arseoious  acid  had  been  driven,  from  7r3  to  71-89  sulphur  in 
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171'3  of  Hulphnret;  tfaattstosay,  in  1 00  parts  of  metallic  u«e- 
nic.  Hence  he  conciudes,  agreeably  to  the  conjecture  of  Hauy, 
that  theae  native  snlphurets  were  probably  combinationa  of  the 
anlpharet  obtained  by  fusion  with  different  quantities  of  aiaenioos 
acid.  The  4rant  of  correspondence  between  the  composition  of 
the  Bulphuret  of  arsenic  obtained  by  fusion  in  the  experiments  of 
Laugier,  and  that  of  the  acids  of  this  metal,  indncea  me  to  exa- 
mine these  native  sulphurets  with  this  object  in  view,  and  to 
avoid  all  error  from  combustion,  I  exposed  them  to  heat  in  vessels 
previously  freed  from  air.  The  sulphuret  melted  and  formed  a 
brown  transparent  liquid,  which  required  a  very  strong  heat  to 
be  distilled  over.  I  lefl  it  a  long  time  at  a  temperature  little 
low£r  than  that  at  which  it  boils,  without  any  trace  of  arsenioss 
acid  subliming.  Afterwards,  on  increasiiig  the  heat,  the  sulpha- 
ret  boiled,  and  distilled  over  in  yellow  drops.  In  these  ezpeii- 
ments,  no  trace  of  aiaenious  acid  could  be  perceived;  but  on 
making  the  same  experiment  in  an  open  phial,  the  sulphnret 
underwent  a  kind  of  roasting,  in  consequence  of  which  siuphnr- 
ouB  acid  gas  and  araenious  acid  were  disengaged,  the  former  of 
which  made  its  escape,  while  the  latter  ciystallized  in  the  upper 
part  of  the  phial. 

Let  us  now  examine  the  composition  of  the  native  sulphurets 
of  arsenic.  In  the  first  place,  they  contain  only  sulphur  aud 
arsenic.  Laugier  found  that  the  yeOow  sulphuret  contains  38- 14 
per  cent,  of  siSphur.  In  the  yellow  brilliant  Eubatance  obtained 
by  precipitating  a  solution  of  arsenious  acid  by  sulphuretted 
hydrogen  gas,  there  are,  according  to  experiments  already 
stated,  39  per  cent,  of  sulphur ;  that  is  to  say,  that  lOU  parts  of 
arsenic  are  combined  in  it  wilh  64*33  *  of  sulphur.  We  know 
that  orpiment  is  more  or  less  sensibly  mixed  with  realgar,  which 
probably  is  never  wanting.  This  circumstance  ought  to  diminish 
the  quantity  of  sulphur  found  in  it  by  analysis.  Hence  the 
reason  why  analysis  gave  38-14  instead  of  39  per  cent,  of  this 
last  substance.  Laugier  and  Klaproth  found  in  realgar  100 
arsenic  united  to  43-67  sulphur ;  but  this  quantity  is  very  nearly 
two-thirds  of  64-33.  The  precise  quantity  should  have  been 
42-9  ;  but  it  is  to  be  presumed  that  realgar  contains  a  mixture  of 
orpiment,  thereby  containing  a  slight  excess  of  sulphur ;  Just  as 
we  have  seen  the  reverse  to  oe  the  case  with  orpiment.  I  think 
then  that  we  may  admit  it  as  established  that  orpiment  and 
realgar  are  two  different  sulphurets  of  arsenic  in  which  the  qnan- 
tity  of  sulphur  is  as  1  ;  1^,  or  as  2  :  3.  The  yellow  sulphuret  is 
proportional  to  the  arsenious  acid,  and  the  red  sulphuret  to  a 
degree  of  oxidation,  which  contains  two-thirds  as  much  ox^en 
as  arsenious  acid,  and  which  may  be  tlie  oxide  which  we  Iiave 
seen  combined  with  arsenious  acid. 
The  artificial  sulphuret  produced  in  the  experiiaents  of  Laugier 
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by  the  fuaion  of  the  natural  sulphurets  neither  agrees  with  the 
composition  of  the  sulphureta  examined,  nor  with  the  acids  of 
arsenic.  From  the  theory  of  chemical  proportionB,  it  is  obvious 
that  it  cannot  be  a  simple  sulphm^t.  It  is  probably  the  result 
of  the  combination  of  a  higher  decree  of  sulphuration  with 
realgar.  We  know  that  arsenic  acitfis  decomposed  by  sulphu- 
retted hydrogen  gas.  The  resulting  sulphuret  must  be  composed 
of  100  arsenic  combined  with  106'91  of  sulphur.  Ifwe  calculate 
the  composition  of  a  combination  of  this  sulphuret  with  realgar 
in  which  the  arsenic  in  each  sulphuret  is  in  equal  quantity,  100 
of  arsenic  in  it  will  be  combined  with  74*6  of  sulphur.  If,  on  the 
contrarv,  w«  admit  a  composition  such  that  the  sulphur  of  the 
persulpnuret  ia  double  that  of  the  realgar,  100  of  arsenic  in  it 
will  be  combined  with  71-26  of  sulphur,  which  agrees  perfectly 
with  the  analysis  of  Laugier. 

On  examining  the  maximum  of  snlphnration  of  which  arsenic 
is  capable,  I  have  found  that  this  metal  and  sulphur  may  be 
mixed  in  almost  all  proporlione^.  The  sulphur  for  some  time 
swims  upon  the  surface  of  the  fused  sulphuret ;  but  by  degrees 
it  mixes  with  it  into  a  homogeneous  yellow  mass.  I  have  in  this 
yray  united  arsenic  with  more  than  seven  times  its  weight  of 
sulphur.  The  sulphuret,  when  cool,  was  elastic,  Uke  caoutchouc, 
just  as  happens  sometimes  with  sulphur  itself,  and  some  weeks 
elapsed  before  it  became  quite  solid  and  hard.  The  quantity  of 
sulphur  was  determined  by  dissolving  it  in  nitromunatic  acid, 
and  precipitating  the  sulphuric  acid  by  muriate  of  barytes. 
When  we  distill  tnls  sulphuret,  it  gives  at  nrst  sulphur,  containing  , 
little  arsenic  ;  but  as  the  process  advances,  the  arsenic  increases 
m  quantity  in  the  product  distilled,  which  becomes  at  the  same 
time  more  coloured ;  so  that  the  last  drops  subhmed  into  the 
top  of  the  retort  have  a  fine  ruby  red.  Hence  it  ^pears  that 
heat  does  not  furnish  a  method  of  obtaining  the  siuphurets  of 
arsenic  in  the  state  of  definite  combinations. 

(ra  ha  nxKiiiMd.) 


Article  X. 

Memoir  relative  to  the  Lead  Mines  of  Sardinia, 
(With  a  Plate.     See  CiV.) 

Th  e  mines  in  Sardinia  have,  there  is  no  doubt,  been  wrought 
extensively  at  a  very  remote  period.  History  relates,  that  both 
the  Romans  and  Carthagenians  carried  on  mining  operations 
when  they  possessed  the  island.  Zurita,  in  bis  histo^  of  the 
14th  century,  as  also  the  Genoese  historians,  Frederici  and 
Giustiniano,  state,  that  the  silver  #hich  was  on  board  the  Pisau 
fleet,  captured  in  1283  by  the  Genoese,  and  which  the  latter 
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empIoTed  in  defraying  the  expenses  incnrred  in  boilding  the 
wrsenal  at  Genoa,  was  the  prodace  of  the  island  of  Sardinia. 

The  great  extent,  and  the  irregular  shape^  of  the  excarationi 
formed  for  the  purposes  of  mining  in  Sardinia  excite  surpiise ; 
and  the  appearances  of  what  seems  to  have  been  an  nnprontable 
waste  of  money  and  labour  give  rise  to  doubts  as  to  what  has 
been  the  actual  cause  of  these  works  of  the  eariy  minera.  To 
■uppoae  that  the  enonnons  excavations  which  remain  have  st 
any  time  been  filled  with  solid  naases  of  ore  is  impossible ;  and 
it  is  equally  difficult  to  believe  that  vast  chambers,  some  of 
them  formed  in  the  shape  of  domes,  and  others  as  extensive 
square  and  circular  apartanents,  shonld  have  been  -Sonstructed 
without  a  view  to  gain.  Tliat  these  chfisms  are  natural  is  an 
idea  which  cannot  for  a  moment  be  entertained;  and  perhaps 
the  most  satisfactory  way  in  which  to  account  for  their  existence 
is  to  concur  in  a  tradition  prevalent  in  the  island,  that  constructed 
at  first  for  the  purposes  of  the  miner,  these  caverns  served  in 
after  times  as  a  residence  for  the  natives,  when  domestic  feuds 
of  8  political  nature,  or  when  hostile  invasion,  desolated  the 
country.  For  these  purposes  it  is  conjectured  that  the  mines 
have  been  gradually  enlai^ed  and  altered  till  they  assumed  their 
present  form ;  and  that.  Eke  the  Gothic  inhabitants  of  Spain, 
who  are  known  to  have  sought  a  sinular  species  of  shelter  to 
escape  the  tyranny  of  their  Moorish  conquerors,  the  Sardimans 
■.■  were  wont  to  seclude  themselves  in  these  subtenaneoua  dwell* 
Jislings  to  preserve  the  freedom,  the  inheritance  of  their  northern 
.  ancestors.' 

The  entrances  to  these  caverns  are  constructed  upon  several 
different  plana  ;  in  some  it  is  merely  a  horizontal  creek  in  ^^ 
rock ;  is  others,  it  is  wide  enough  to  admit  two  coaches  abreast ; 
and  in  some  it  is  a  door  of  about  seven  feet  six  inches  in  heigbt, 
and  four  feet  three  inches  in  l^eadth. 

In  most  of  these  excavationa,  the  ore  appears  to  have  been 
thoroughly  wrought  out,  as  hardly  the  least  spark  of  it  can  be 
detected  at  present;  and  if  the  great  number  of  mines  in  different 
districts  of  the  island  be  considered,  the  wealth  which  the  anci^t 
possessors  of  the  mines  must  have  derived  from  them  must  have 
been  immense. 

The  high  grounds  of  Sardinia  are  composed  of  granite  ;*  under 
this  is  a  stratum  of  limestone,  of  the  great  thickaeGs  of  80  or  90 
fathoms,  of  a  compact  and  brittle  texture,  and  of  a  whitish 
colour;  and  under  this  is  generally  a  stratum  of  a  browmBh 
coloured  schistus,  frequently  intermixed  with  some  of  a  Uue 
colour.     In  this  limestone  are  situated  the  lead  veins  inamatnX 

*  The  poatte  on  (h«  lunniii  o(  tbr  moaDHtin  here  ihan ■  couldcTable  ■ppo'' 
HCci  of  itratiflcation,  wbicta  gl*ei  rlu  ro  ft  cuqjeclure,  thai  li  rttu  la  ■  (irMff 
■bnve  the  Irucilooe,  apd  doa  nut  pvuelnile  throBgh  ihe  ttrou  of  liiii«*i<W  ■"" 
Schittui,  and  Ibui  fumi  Ihe  biae  on  which  ihe  lasl  mealioned  alrata  rnl,  acwntUif 
10  Ihe  received  opinlooof  geolngisli  respecitog  tbenatare  of  pnnttc  nonalalni- 
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or  baiytes,  calcareous  spar,  or  quartz ;  and  in  the  diBtriot  called 
Cape  of  Cagliari,  we  can  travel  but  a  very  short  distance  witJi- 
oot  crossing  in  our  jpatli  mdny  of  these  veins,  the  most  of  which 
bear  a  good  rib  of  ore  to  this  day.  Their  positions  evidently 
indicate  that  they  must  form  numerous  intersections,  and  would 
afford  profit  if  wrought  with  any  tolerable  degree  of  skill. 

The  mines  at  Iglesias  are  at  present  wrought  by  the  Sardinian 

fDvemment :  in  3ie  course  of  80  fathoms,  1 1  different  veins 
ave  been  discovered,  and  the  whole  of  these  have  afforded  a 
large  quanti^  of  excellent  ore  in  the  course  of  the  few  partial 
trislB  which  nave  been  made. 


The  ravines  which  intersect  Sardinia  in  all  directions  preclude 
the  necessity  which  so  often  exists  in  England  of  spending  years 
in  dead  ground,  where  the  only  profit  to  be  expected  is  that  of 
rendering  the  adjoining  veics  accessible,  and  where  so  great  an 
outlay  of  money  generally  takes  place.  Wood  can  also,  in  Sar- 
dinia generfdly  be  procured  close  to  the  mines  free  of  expense ; 
and  these  advantages  are  only  in  some  degree  counterbaJanced 
by  the  linfavourable  climate,  the  scarcity  of  water  for  washing 
the  ore,  and  the  barbarous  state  of  the  inhabitants  of  the 
country. 

In  driving  tbe  main  level  of  the  lead  mine  at  Iglesias,  so  soon 
as  a  vein  had  been  found,  the  plan  had  been  to  proceed  imme- 
diately to  excavate ;  and  so  long  as  some  particular  danger  or 
inconvenience  had  not  impeded  the  labour  it  had  been  continue^. 
Ab  the  sides  of  the  vein,  however,  were,  in  general, 
nntouched,  this  could  not  long  continue  ;  and  when  once  aban- 
doned, a  new  vein  had  been  begun  upon,  and  treated  in  the 
same  manner.  Tlie  irregularity  of  these  workings  is  of  course 
such  as  to  preclude  the  possibility  of  making  sti  instrumental 
survey  of  them.  A  ivritten  description,  and  a  sketch  of  the 
mine  Domenico  Rosea  near  Iglesias  is,  however,  annexed, 
which  it  is  hoped  will  convey  a  tolerable  idea  of  the  workings. 

When  the  position  of  the  veins  in  this  mine,  and  their  proxi- 
mity to  each  other,  are  considered,  doubts  cannot  be  entertained 
fig  to  their  forming  many  intersections,  and  thus  affording  the 
most  favourable  prospect  to  the  miner.  There  ia  also  a  stream 
of  water  near  the  mine,  and  9,  convenient  situation  for  a  smelting 
house. 

The  mine  of  Monte  D'Oro,  near  Iglesias,  is  also  one  of  the 
most  extensive  and  ancient  in  the  island.  Here  is,  perhaps,  the 
best  example  of  the  mines  having  been  used  as  a  permanent 
residence :  the  entrance  has  been  faced  or  built  with  finely  cut 
stone,  and  within  the  mine,  shafts  or  sinkings  lead  from  one  set 
of  subterraneous  galleries  to  those  below.  The'  workings  are  so 
intricate  and  extensive  that  the  guides  are  obliged  to  place  small 
sticks  in  the  puth  by  which  they  conduct  the  strangers  to  enable 
-them  to  return  in  security.  May  not  these  have  served  for  the 
dwellings  of  tiie  exiled  Romans  when  Saidioia-owas  a  place  of 
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banishment  for  the  Roman  criminak?    At  the  cntrwice  of  the 
mine  are  the  ruins  of  a  number  of  stone  buildinge. 

The  small  city  of  Iglesias  is  6nely  situated  at  the  base  of  a 
range  of  mountains,  whose  sides  near  the  town  are  planted  with 
garaena,  and  richly  cultivated  and  ornamented  with  onmge 
grounds.  The  houses  of  the  town  are  hut  indifferent  j  but  the 
-streets  are  cleaner  and  better  paved  than  those  of  CagUari. 
When  the  PisaoB  wrought  these  mines,  this  was  their  station : 
the  air  is  wholesome,  and  the  town  b  weU  supplied  with  water 
from  wells  of  six  or  seven  fathoms  deep :  it  may  certainly  be 
described  as  one  of  the  most  desirable  places  of  residence  in 
Sardinia.     It  contains  abont  1,600  inhabitants. 

The  hills  in  which  the  min£  Domenico  Rosea  is  situated  is  not 
extensive,  being  only  one  EngUsh  mile  and  a  half  in  length,  and 
-  three  quarters  of  a  mile  in  breadth.  The  mountains  in  the  neigh- 
bourhood bear  so  close  a  resemblance  to  it  in  structure  and 
shape  as  to  warrant  the  conjecture  of  their  being  equally  produc- 
tive in  lead  veins. 

At  Monte  BerganJ,  about  three  miles  to  the  east  of  Iglesias, 
and  situated  on  tlie  western  declivity  of  the  mountains,  a  trial 
has  been  made  by  means  of  an  open  cast,  about  four  yards  in 
length  and  one  in  breadth,  and  a  beautiful  vein  of  this  breadth 
has  been  exposed.  It  has  a  rib  of  ore  up  its  centre  of  about 
four  inches  wide,  and  the  matrix  is  flesh-coloured  batytes.  This 
vein  is  studded  with  ore,  and  the  rib  increases  in  breaddi 
downwards.  The  ore  which  was  produced  in  the  upper  part  of 
the  vein  was  close-grained,  and  apparently  rich  in  silver,  but 
deeper ;  it  resembleathe  potter  ore  of  £n^and. 

Ine  roads  in  the  vicinity  of  this  rich  vein  are  good,  and  tliere 
isfttolerable  supply  of  wood  and  waterinthe  neighbourhood. 

A  view  of  the  strata  in  the  neighbouriiood  of  the  road  which 
leads  from  Iglesias  to  Flumini  Majore  is  to  be  had  during  almost 
the  whole  distance ;  a  brown  or  bluish  argillaceous  schistus  may 
be  seen  below,  and  the  thick  stratum  of  whitish  limestone, 
before-mentioned,  resting  upon  it. 

At  Flumini  Majore  the  natives  talk  of  the  existence  of  an  ore 
of  silver,  but  the  specimens  of  this  metal  occurring  in  the  state 
of  any  of  its  ores  in  the  island  are  now  so  scarce  as  to  throw 
some  discredit  on  the  statement  of  Captain  Belly  and  Count 
Vargus,  both  of  whom  represent  even  native  silver  as  of  common 
occurrence  in  the  island. 

Close  to  the  village  of  Flumini  Majore  is  the  Vein  Pietro  di 
Fuoco.  In  it  there  is  a  rib  of  free  potter  ore  1^  inch  thick. 
This  strong  vein  of  flesh-coloured  barytes  stands  in  some  places 
seven  feet  above  the  adjacent  surface ;  the  weather  having  acted 
upon  the  adjacent  limestone  rock  must  have  washed  it  away, 
wnile  the  more  insoluble  barytes  remained  unaffected.  Tlif  open 
cast  by  which  the  vein  has  tieen  tried  is  about  lOyardii  in  length, 
two  feet  in  breadth,  and  seven  feet  deep.    It  bears  62°  S.WT 
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At  La  MItedili  AnoMamduisa  vein  of  iron  ore,  of  a  fathom 
thickness ;  soooe  lead  ore  is  mixed  with  it,  and  it  bears  65"  S.E. 

A  vein  of  calcareous  spar  containing  copper  ore  about  three 
feet  wide,  and  bearing  nearly  north  and  south,  occurs  at  Mar- 
casita.  The  sides  of  this  vein  are  coated  with  a  yellow  minend 
earth. 

lie  veins  of  St.  Lucia  and  Johnny  I/inga  in  this  neighbour- 
hood are  also  verypromising.    The  latter  bears  83°  N.E. 

The  village  of  Flumini  Majore,  near  which  the  whole  of  the 
last  mentioned  veins  are  situated,  is  well  supplied  with  wood 
and  water ;  the  roads  for  some  distance  around  it  are,  however, 
bad ;  and,  during  the  summer,  the  air  is  unwholesome,  as  the 
mountain  streams  in  its  vicinity  are  at  that  season  nearly  dried 
up,  and  form  stagnant  and  noxioua  air  in  the  plain  surrounding 
the  village.  This  small  village,  the  houses  of  which  are  built  of 
clay,  is  situated  in  a  plain  of  about  three  miles  in  length,  and  one 
in  breadth.  High  and  rugged  mountains  surround^  it  on  all 
sides  ;  the  inhabitants  are  eiUier  goat-herds,  or  earn  their  sub- 
sistence by  cultivating  the  bttle  valley  in  which  they  dwell. 
They  are  aoout  1000  in  number,  and  although  poor,  they  seem 
tolerably  contented  and  happy. 

Between  Flumini  Majore  and  Monte  Vecchio,  and  distant 
about  four  miles  from  the  latter  place,  after  ascending  a  steep 
acclivity  situated  across  the  head  of  a  valley,  a  vein  of  flesh- 
coloured  barytes  is  crossed  by  the  road,  and  near  it  are  seen 
other  veins  which  seem  to  have  at  some  period  been  tried. 

At  Monte  Vecchio,  there  is  a  vein  of  tiesh-coloured  bairtes, 
which  promises  well,  and  which  is  at  present  wrought  oy  a 
Signore  Malacria,  and  a  Neapolitan  merchant,  who  pay  a  duty 
of  one-twelfUi  per  cent,  to  ue  government  for  their  privilege. 
The  mining  here  is  conducted  in  the  same  unskilful  way  as  at 
Igtesias,  the  vein  is  simply  followed  till  water  flows  in  upon 
them,  and  here  their  labour  has  been  abandoned  for  this  reason, 
with  a  rib  of  ore  a  yard  wide  extending  before  them. 

This  is  one  of  the  most  ancient  mines,  and  is  supposed  to  have 
been  a  very  profitable  one.  The  present  company  at  first  drove 
a  flank  level  to  the  vein,  but  as  it  ran  downwards,  they  changed 
their  p^n,  and  adopted  that  of  working  by  sinkings,  which  the 
flowing  of  the  water  also  compelled  them  to  rehmjuish.  By 
beginnmg  their  level  at  the  bottom  of  the  hill  all  this  inconve- 
nience might  have  been  avoided.  The  point  of  the  vein  is  due 
east  and  west ;  it  declines  about  two  feet  in  six,  and  the  stratum 
is  limestone  similar  to  that  of  Iglesias. 

At  Monte  Cama  there  is  a  promising  vein  of  white  barytes  in 
ft  stratum  of  hmestone. 

At  Maishtalesch  near  Pula,  about  10  miles  south-west  of 
Cagliari,  there  is  a  vein  in  a  ravine  through  whidi  flows  a  small 
brook,  in  which  a  rib  of  solid  ore  about  five  inches  wide  may  be 
seen.    It  is  in  the  limestone  stratum,  and  bears  3^  S.G. . 
C.ooqIc 
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At  Sa  Gntttu  Exeda  there  are  some  indicaticHU  of  copper^ 
and  at  Monte  Santa,  about  eight  miles  south-west  of  Cagliariy 
^ere  is  a  promising  lead  vein. 

Survey  of  the  Mint  Domemco  Rosea,  situated  about  two  Milet 

to  the  N.W.  of  Igletias. 
RenwHcilcn  Bor.and  dM.  79,  V.W.  Rcnuurkt  righk 

An  opening  •  ••••.•■•••••       32 

37     An  opening. 

An  opening  for  abed 40 

Ancient  cross  cut  built  up . ,      58 

70    Cross  cut. 

Crosscut 100 

Cross  cut  in  St.  Barber,  vein    1 14    Ditto 

127    Ditto 

CroBS  cut 146     Ditto 

Cross  cut  St.  Catharine ....     193 

217  Ditto  St.  Catharine  Tein 
crosses  here,  and  causes 
a  rib  often. 

260     Loose  Btones. 

305  St.  Francesco,  vein  of  soft 
mineral  earUi. 

314    CrtHs  cut. 

336    Ditto. 

Cross  cut 350    Ditto. 

laFortuna 400 

431     St.  John  vein. 
St.  John  Vem 448 

469    A  vein  crosses  here. 

St.  Ephesia  vein 486    Gross  cut. 

Two  cross  cuts  > 500     Cross  cut  and  rise. 

600    St.  Joseph  vein. 

St.  Antioch  vein 633     Cross  cut. 

gt.  Morris  vein 652 

Ditto,  ditto ^. .    692 

760    St.  Satumim  vein. 

800    No  further  accessible. 
The  level  is  supposed  to  extend  about  80  links  further. 

No.  3,  Cross  cut. 

25  S.W.  39  Links. 

67S.W.  88  Ditto. 

Points  of  the  west  cross  cut.  No.  2J. 
62°  S.W.  62  links.    Has   communication  here    with  the    old 

workings. 
75^  N.W.  10  links.     Opens  into  the  old  workings  on  the  ri^t 
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31"  S.W.  $2  Enks.    At  the  ercd  of  the  first  20  links  of  ibi» 
length,  it  opens  into  another  cross  cut, 
bearing  72  S.W.  46  links. 
A^SJL  eeiinkji.    Forehead. 
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Reperta  on  the  I^idemic  Choltra  which  has  raged  throughotit 
Jlindoatan  and  the  Peninsula  of  India  since  August,  1817, 
(Fublished  under  the  Authority  of  GoTemntent.)  Bomhav 
1819.  'J. 

This  pnbUcttion  presents  us  with  a  very  interesting  account 
of  the  disease  which  has  excited  so  much  alarm,  and  committed 
socfa.  ravages  in  India  for  some  time  past :  five  places  had  escaped 
the  malignant  visitation  ;  and  as  it  still  contiuued  its  course  un^ 
bated  in  different  directions,  as  neither  the  rapidity  of  its 
pnwreBs,  nor  the  violence  of  its  symptoms,  seemed  to  be  at  all 
mooified  by  the  state  of  the  atmospaere  in  respect  to  heat  or 
cold,  moisture  or  dryness,  it  is  impossible  to  conjecture  how  for 
it  may  yet  extend  its  influence.  It  is  koowa  to  have  appeared 
cm  board  several  ships,  after  their  departure  from  ludja,  on  their 
jetum  voyage  ;  and  it  ia,  therefore,  not  improbable,  that  it  may 
fiud  its  way  to  Europe  at  no  distant  period.  A  similar  disease 
is  described  1^  Sydenham,  as  having  prevailed  in  England  in 
1669,  and  1674,  1675,  1676,  though  it  was  neither  ao  extensive^ 
propagated,  nor  of  itself  so  fatal  in  its  effects.  Although,  how- 
ever uie  Indian  epidemic  was  almost  unifonnly  fatal,  wheu  leA 
to  nature,  it  is  consoling  to  observe,  from  these  reports,  that  the 
mortality  was  very  triniDg,  when  medical  aid  waa  bad  recourse 
to  at  the  commencement  of  the  attack. 

The  following  exUact  gives  a  curious  history  of  its  progress  : 

"Rm  cfeolen  Int  appemrrd  In  Ai^iMt  nf  lait  jmr  (I61T)  in  ZMa  Jtfon, 
fltMled  aboul  100  miln  norlh-ciut  of  Otcntla.  There  had  been  no  pieilou 
■oarfced  peculiHril^  )n  Ihe  weather.  The  fTKediag  cold  aori  lior  nonlht  were  •• 
If  ite  different  from  (ha^e  of  former  jean ;  and  (he  rainj  KaMtn  irai  itroteeiltaf 
tfilh  it!  wonted  r^Btiirii;.  To  Ibe  aatharllirt  on  ihe  tpot  (here,  the  riiMrder 
teemed  at  Snl  (o  be  oTa  purely  liiCBt  descripllan;  and  a(lrlbii(&bte  to  (he  inlcm- 
peraie  me  of  rank  fish,  vti  baii  riee.  They  were  iiwn  undecei«e(t  {  after  nearly 
jepoiiulatins  (he  (owDof  Jetjore,  i(  rapidly  tpread  Ihronfh  ibeadjiiintiig  rlMa^ci 
and  ran  rroin  dritrie(  (o  diitricl  noOI  it  hrnughl  (be  nhale  province  of  Btuigal 
■Oder  ilj  idluenee.  1(  next  extended  (o  Behar)  and  hUTiog  Tiiiled  the  priaeipal 
eiliei  wetl  and  east  nf  Ihe  Ganget,  reached  Ihe  upper  provlncn.  There  il^  prD|;rew 
tfai  more  irregular,  llensrei,  Allahabad,  Gorurkiiiire,  Lucknntr,  Cannporr, 
and  tiiE  mare  pnpulam  (owni  In  ihetr  vicinity,  were  alTecied  neatly  in  Ihe  r^ular 
eonrieaf  tioef  but  il  wai  oiberwiie  in  more  thinly  peupird  portjoni  of  Ilie  conn- 
Iry.  The  diieaie  woold  tomellme*  lake  a  cnmpleie  circle  round  a  vlilngr,  an4 
leaving  11  nnlonclied,  put  on,  m  If  It  were  abnat  wholly  to  depart  from  the  dis. 
irlcl.  Then.arieraiaptc  of  weeks  or  even  monlhsit  wDuldinddeoly  reiuto,  and, 
Karcelj  reappcarini  ia  Ibe  parti  wbicb  bad  already  uaderfone  iti  ravnfei,  wvuld 
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DMt);  depopvlale  (te  ipnl,  Ibal  had  >a  latelj  coDfialiilnlcd  lUelf  an  id  Mcape. 
Someliaiei  after  rgnning  a  long  conne  on  ane  lide  at  tbe  Giocm,  It  woaU,  a*  if 
■treated  by  lome  naknown  ■(""■  ''  ooceilop  i  and  taking  n  lapld  twecp  aeraa 
Ihe  t\rtr,  U;  all  waele  iia  theoppiulfe  bank.  It  nretj,  bnwcTcr,  failed  to  retnra 
to  the  tract,  i>hich  It  had  prrvlouil;  left.  Afler  learlag  a  dittrict  or  town,  it 
■omctinei  revltlied  It,  hul  in  turh  rai«  Ihe  ■ecoud  attack)  were  milder  |  and  more 
readily  inbdned  bj  medicine  ihan  llioiein  tbe  primar}  vitltolinn. 

The  dlmrder  >iiDtrrd  luHf  in  Cnlcalla  in  the  flnl  week  of  September.  Few 
were  teiied  In  tite  hegianlni;  t  but  i>r  thoie  few  icarcri j  one  tnrvived.  Eaefa  mc>- 
cmive  week  added  drengili  to  Ihe  miiladji  sod  nnre  eileoded  lafloenee  (o  itj 
upenlion.  Krom  January  In  Ihe  end  oF  May  It  may  be  uld  to  have  been  at  ill 
fall  heighl  <  and  dirint  IKe  whnle  nf  ihul  periud,  the  dnulu  id  tbe  city  leldom  by 
■be  police  relurni  fell  iliort  ofSOOa  week. 

It  to  turn  qtlacked  every  divliion,  nnd  aimoat  every  corpa  In  the  army.  Of  It* 
fatal  elTecli  amongit  the  trunpi,  a  atelaaeholy  and  iil|[na]  Initance  !•  aforded  in  tbe 
Uunry  of  Ita  appraianeein  Ihe  centre  dlvialon  of  ihetddarmy,  ■ndcrlbepenoaal 
««auiand  of  the  Moat  Nohle  Ihe  Cammauder  In  Cblef.  There  it  coBueiwed  ili 
attack  on  Ihe  181b  or  ISIh  of  NoTonbei't  wai  at  fla  ulmoit  violence  for  four  or 
fl*e  dajst  and  flnallv  wllbdreit  in  the  flnt  dayi  of  December.  Tbe  diTiiinn  coa- 
atated  of  I«:  than  10,000  flfhtlngmeoi  and  the  dcathi  within  18  dayi.a>o«nled 
at  tbe  TCfv  loneat  eallroale  to  3,000)  according  to  olhen,  to  6,000,  and  ema 
S,0OO.a    The  aTcrageloaaofiank  and  file  wa>  between  SOandW  men  a  batlalioa. 

Tbe  epidemic  wai  long  In  crouiag  tbe  Bandleknnd  and  lUwa  Hill*.  Il  b«faa 
to  ihow  Itself  at  Jabbulpare  on  the  10th  of  April  i  prevailed  genirally  amjdal  Ike 
carpi  polled  there  at  Mnndelah,  Sangor,  and  ntlier  lubordiDate  itallaoa.  In  the 
Slri|  and  nearly  dimppeareil  before  the  end  of  tbe  moRtb.  Here  it*  iaSaeoce 
waa  aingiilarly  Irregalar.  Id  the  laiae  camp,  and  undrr  circumitauce*  preclaHy 
■imilar  i  aoinc  corp*  were  eatircly  eiempl  \  othrn  bail  a  few  mild  ca*n  only ;  and 
•Ihen  Bcain  anffered  very  aeverety.  The  lame  irrcgulaifty  held  in  diferenl  drverip- 
linaa  and  clamnof  lioopa,  Tbe  dimwe  did  not  reack  Colonel  Adani'i  camp  till 
the  Sdtb  of  May.  It  ngti  *ery  Tioleally  dnring  fnur  or  five  day*,  and  continaed 
ila  npemioai  <n  a  deiollory  manner  till  Ihe  middle  of  the  lucrerdlDg  noDlb.  la 
Bengal  and  tb«  middle  prorlncea,  it  may  now,  pcrbapi,  be  conaldered  ai  nearly  at 
an  end.  Cam  no  donbl  atUI  nnw  and  tben  occur  In  Calcnila  aad  iu  Ticlnilyi  bat 
theie  are  rare,  andahould  ratlier  tte  leckoned  aparadie,  than  a/  prooft  oflkerab- 
aiatence  of  Ihe  epidemic.  The  relnrns  from  Ihe  diOerrnl  diiitloni  of  tbe  anny  now 
teaie  Ihe  head  of  cbniera  morbna,  Id  moFl  cniei,  bianki  and  the  reporta  oftbe 
cItU  turKConiare  equally  deciaive  of  ita  general  diuppearance.  At  Delhi,  Falli- 
gnr,  and  nihen  nf  (be  more  northern  iluiioni,  whither  tbe  diaenae  wa*  long  la 
tprrading,  il  ia  ilill.  Ihe  Board  believp,  In  full  force,  and  producing  Ibefnoit  alarm- 
ing mar  tali  ly. 

The  epidemic  continued  ita  course  in  the  sarae  irreetilar  man- 
ner, and  reached  Bombay  in  August,  1818.  It  is  evldeat  from 
tlieae  reports,  that  the  disease  presented  itaelf  in  an  infinite 
variety  of  forms ;  still  the  characteristic  symptoms  were  the  same 
ia  all,  however  much  their  order  might  be  changed.  Among  the 
natives,  the  rapid  approach  of  debility  was  principally  to  be 
dreaded,  as  the  powers  of  nature  seemed  at  once  to  be  destroyed 
by  the  visceral  congestion.  Of  this  form  of  the  disease,  the 
extract  which  follows  gives  an  excellent  description. 

The  attack  waa  groeraliy  inhered  in  by  lenie  of  weakneu,  trembling, 
f:Udia«>,  oauica,  tinlc-nl  n-tching,  vomiling  and  purging  of  a  watery,  atarcbj, 
whey  .CO  Ion  red,  or  gireoiih  fluid,  Tbete  lyinpiumi  were  accompanied,  or 
quickly  followed,  by  atvere  cramps  i  generally  beginning  In  the  Sngen  and 
loer,  and  thrnre  extending  to  ihe  wriiuand  fore  armi,  calvei  of  the  leg*,  Ihight, 
abdomen,  and  lower  pan  of  Ihe  Ihorai,  Thrie  were  aoon  mcceeded  by  pain, 
coaalrlction,  nod  npprestion  of  ttomach  and  prrlcnrdiumi  great  aenae  of  Internal 
heat  I  inordlDale  thini  {  and  incetxuit  call*  for  cold  water,  which  wni  nn  (onaer 
awalliiwed  (ban  rrj.'cted,  together  wiib  n  quantity  uf  phlegm,  or  wbiiitb  fluid,  like 

■  Tbe  latter  calculation*  innit  include  ihe  dnnhiBmnng  (be  fallowera  of  the 
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aatlbimp  of  aalmcal.  lit  BctloB  of  lb*  hcMI  and  Btterta  bbw  luariy  eemri  |  Dm 
^Ise  either  bccusc  altogatber  imperCFplible  at  Uw  «rMt  and  impktf  ar  id 
w<«k  ulogli*  toibcloferaBtjan  IndiatiBctfccll^  of  flaMaring.  "Fb  m^ts- 
llaa  «Bklak*rioai«Dd  harried  t  MaKtimet  wiihloajjand  hrqaenilj  brakes iaapi. 
Ittiooi.  Tte  ikla  gnw  cold,  claaimj,  cannd  wilh  large  dropa  of  iwnil,  dank 
uddbagreeableto  Ike  feel,  ami  diMalaaral  of  a  blaiah,  parple,  or  liikd  bM>< 
Then  waa  graal  and  tadden  frnMrailm  af  Mrengtb,  aagalita,  aari  asltatian.  n* 
coBBtCMOCC  bccaMe  collapMid,  (ke  eya  •BViaed,  Bxcd,  and  glamy,  ar  hca*;  and 
doll,  tank  In  tketr  locketi,  and  larrDaiMted  by  dark  cIrclM,  the  ckerkiand  Hm 
li*ld  aod  bloodlen,  and  the  wbale  larhce  of  Ibe  boilf  neari;  deraid  of  fMliag,  fat 
feeble  htblti,  wkcre  the  attack  wat  eicMdlagl  j  *1olanl,  aad  anmliled  by  atedl' 
Oa^  tka  Kcae  wai  MMia  clowd,  TbeeiicilalioBudanliaal  heat  iwrer  returned  t  ' 
tba  *«aii(lng  aad  pwgiai;  coatlanrd,  with  diril  and  reitleaaetii  the  patient 
becaoedrilrioiiar  tnMaiiblc,wiihkli«eiiaed  lBB*acantMan,aadiaskdawa 
lathe  bed  I  the  ipMU  taereaiVd  geaeimllj  within  fasr  or  •TBkgsti. 

Tbe  dlfcaae  naetlmea  al  once,  aad  u  If  It  ware  Bomenurilj,  lelaed  periom  !■ 
pcffrcl  health  I  at  other  tine*  iboK  who  had  been  debilitated  by  pre* i obi  bodily 
allBieBlf  BDd  ladtTldoaltinlhelatterpredloiawnlgeiwntlly  ■■nkDnderlkeatiacfc. 
SenetlMei  tbeiloBaehaDd  bowfliwercdlwrfered  for  roaedayi  before  ike  attacfcy 
whidi  waald  ihen  la  a  bobwbi  conw  ob  In  fnlJ  force,  and  ipeedlly  vadnee  tks 
puieuti  to  eilreaiitrei. 

Sack  waithe  general  appearaace  of  the  di>eaie  where  it  cat  off  the  patient  la  It* 
eaiiler  itagei.  The  priaiory  lyiaptaaii,  howeier,  In  aaay  caan,  adaltted  of  eaB> 
HderaUe  f  arletj.  Saaetlmei  the  aickaew  and  laaaeaaw  were  preceded  by  ipuma. 
Soaietimei  Ike  paiical  nuk  at  once  afler  paiatog  off  a  naall  qnaoilty  of  colonrlaa 
laid  by  TOaltii^  and  rtool.  Tbe  Batter  vcHaltcd  in  the  early  ilagei  wai  (a  BMrt 
Bam  coloarten  oriallky  I  lOBHIfaiei  il  wai  greca.  Is  likeaunncr,  tlw  d^ectlaib 
ircre  mbbIIji  watery  BM  aaddy  ;  loaetlaMa  red  ^  bloody  t  aad  la  a  f^w  caM* 
thej  coMlitcd'af  agrMBtabpaip,  llkskalf  dIgeiMdvcgelaklei.  In  no  laataasa 
WM  (tealeni  matier  pMMd  la  tbe  caDmeBceBeDi  nf  tbe  diteaae.  The  craapa 
Maallj  b^n  la  the  eilraMlIki  i  avd  thence  gradaally  crept  to  the  trunk  i  aoaie. 
tlBca  Ihej  were  iianliancoBi  In  h«tb  f  and  Maetiaiea  Ibe  wda*  of  laecMdaa  WIp 
reverted  t  Ika  abdomen  being  fint  affecled,  and  then  Ihe  handt  and  feel,  Thev 
tpaaau  hardly  amoonied  lo  generaT  conrubion.  Thfj  ■ceaied' rather  affeclloni  ra 
ladiridDBl  mnaclei,  sad  of  parllcalar  leti  of  abrn  af  thMeanMcIni  canalag  tbrll« 
Hag  aad  qaiiering  In  the  affected  parli  like  Ihe  Beak  of  crlnped  nlqon  i  nad 
iraly  illhaii^  and  contorting  the  loei  and  flngen.  The  patient  alwayi  contr 
plained  af  palDacrou  Ihe  belly  t  which  nai  grncrally  painful  to  (be  touch,  and 
BMBetJaea  hard  and  drawn  back  towirdi  tbe  ipine.  Tbe  baraiBg  teoiailon  Jn  (he 
ttomack  and  bo  well  wai  alwaji  prncnlt  and  at  tlmii  eiteodcd  along  Ihe  cardia 
aad  sutphagaa  to  the  ihtoal.  The  powen  uf  vulunlary  motion  were  in  evtfj 
laalance  ia^taired,  and  the  mind  obacuted.  The  pallrol  ■tiggereil  like  a  drunken 
Man,orrelldo«a  tike  a  htlpleu  child.  Headach  oTr r  one  or  bulb  eyeiBooietiniet. 
bal  rarely,  occnired.  The  pulie,  when  to  be  fell,  wai  gmcrallv  regular,  and 
ezlreaiely  feeble,  lomttimei  lofl,  not  very  quick,  uiually  rangiag  frnm  SO  lo  100. 
In  a  few  Initaacei,  il  rose  to  140  or  ISO,  iborlly  brfure  dealh.  Then  It  wai  dji- 
(Incl,  Maall,  feeble,  and  irregular  i  lomellmei  very  lapjd  i  Itaen  ilow  for  one  M  . 
two  beau.  Tbe  moalh  waa  hot  and  dry  |  Ihe  tongue  parched  and  deeply  farrcd, 
white,  yellow,  red,  or  brown.  The  nrioe  at  fint  generaJlj  limpid,  and  Freely 
paaard  I  wmellmei  iranly,  with  inch  diBlcnll;  ai  almoil  lo  amanpi  lo  ilraiguryi 
and  aoBetinea  hardly  lecreled  in  any  quanlily  )  as  if  Ihe  kldneyi  had  ceaied  I7 
perfunn  their  office.  In  a  few  caKi  Ihe  bandi  were  ItPDaloai.  In  othen  the 
pBlleot  declared  himielf  free  from  pain  and  nneailneu)  when  HSnt  of  pnlie,  cal4 
■kia,  aad  aaaiely  ol  featurei,  porleoded  ipccdy  death,    Tbe  cramp  v»  InraiUbl  j 


Where  the  tuength  of  Ihe  patlenl'i  coulitatlon,  or  of  tbe  caratiie  mrani  >dra(> 
■ialered,  were,  allhoogh  inadequate  wholly  to  lubdue  the  diienae,  lufficieDt  lo  reilat 
Ihe  violence  of  iU  ooaet  1  oalute  made  tariou  efforu  lo  rally,  and  held  out  itrnng 
bat  fallacinaiproiBiaeiofretm^iBghealita.  Iniiicbcain,  the  beat  waa  lomelinier 
wholly,  at  olhen  partially,  mtored  1  Ihe  cheil  and  abdomro  in  tbe  laller  caie 
becoming  warm,  wbllit  Ihellmht  kept  deadly  cold.  The  palie  would  return,  grow 
moderale  and  full,  Ihe  lomiling  and  ciampi  disappear,  Ihe  osuiea  diminish,  an^ 
Ihe  ilooli  becooie  greee,  pilchj,  and  even  feenleslt  and  wllh  all  iheie  favoaraMe 
Uppearanca,  Ike  patieni  would  laddcnly  ^«lapae  |  rhiUi,  hitnVi  ira^t  of  4fcp, 
VoL.XV.H°V.  !A  '„,„„„,G00S|C 
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ami  MxMjWMld  wiM)  tka  vaBlilns,  opprcMhM,  aad  IvaMlUIItj  fMnrn,  m4 
la  •  Aw  boui  temipBU  In  douli. 

fnln  tkedlaordar  ru  lli  hllconiw,  iherollawii^appcanuicc*  pre»eiit«dlfcw 
•el«M  I  Whtl  DMLj  be  tcnocd  the  coia  lU^,  st  the  riaW  sf  coIUpte,  nnall;  lami 
from  M  l»  48  boan;  awl  irai  Kldma  of  aiorc  Ikui  tint  covptcM  4a7i'  dtmilaa. 
Tbroi4[b«Bt  the  firat  84  haan,  acarl;  alt  Itae  ijrnptaai  of  4«adly  opptCNhta,  Um 
csld  ikln,  tedUe  palK,  jtmiiiag  aad  pargiae,  cranpi,  tItirM  and  UfeU,  Mali- 
ned  aadlntaiikcd.  Wk«o  tke«;*UB  ihawMl  tjapUnuaf  refill,  the  itlal  poMen 
kcnato  rail]',  iba  eireolailaa aad  heat  tDb«reMDKd,BadllicipBaMaadilckani 
ta  be  cooafdenbl;  disinnbed.  The  wamtb  jtradnallj  rMaraed,  tbe  puUe  rate  la 
ftnagih  aad  falaen,  aad  tbM  bcouM  tbar|t  aad  woxtime*  hard,  TV  taagse 
fMW  marc  deeply  fitrred,  tbeikint  coMtDned,  vlih  IcMaaaiM.  Th«  iioalivcf* 
no  loader  like  water,  tbej  became  flnl  browa  aad  water;,  tbea  dark,  black,  aad 
yttd);  I  aod  ihe  boweb,  duriag  away  daji,  caatiaoed  to  diicharge  iiBeaie  lead* 
of  Tldated  bile,  oatil,  with  retnralns  beallh,  the  lecreliaiu  of  tbe  lirer  aad  otket 
vlteen  (mdasllj  pot  oo  a.  uaiaral  appraraace.  Tbe  terer,  wblch  iavariably 
Mtiaded  lkt>  wcond  Kage  of  the  diieuc,  may  be  cootirifred  (a  ha«e  be«o  raiber 
Ibe  remit  i^  nature'*  effort  l»  reco*«r  betwlf  from  the  rude  tkoek.  which  ihe  had 
mtalaed,  tbaa  at  foimlag  aay  iaicgraal  and  occcaary  part  of  tbe  diwrder  liKir. 
It  paito^  mach  of  tbe  aatare  of  tbe  taainon  billoa  attack*  prrraleat  In  the** 
Utltadc*.  There  wa*  tbe  hot  dry  ikia  t  foal,  deeply  furred,  dry,  loope  i  parched 
Moatbiilekflonachf  depraved  McrMloa*)  aad  quick  nriable  pake;  Muariiaei 
with  itapor,  dellriiMM,  aad  other  Marked  affectloa*  of  the  braio.  Wbea  Ibedltordcr 
proved  (klal  after  rrachlns  tbii  tWge,  the loogae,froiabeiB|cream-eDlaBred,  grew 
browa,  and  laaietlaef  dark  i  bard,  aad  mum  deeply  furred  (  the  (ceib  aad  lip* 
were  corercd  with  Mntiei )  tbe  *tata  of  the  M»  varied  i  cAilU  altenwiiDg  with 
flaibei  of  heat  i  the  pabe  iMcaae  weak  aad  treaialow  i  calchiag  of  (he  brcatli  i 
graal  rettlmne**  and  de^  Boaolng  lacceeded  j  and  tiM  patient  iooa  *iink  iawa 
Sbia  aoder  ibe  debilHatiag  elbeu  of  f^aaat  dark,  pitchy,  alvioe,  dUchargc*. 

Amoi^  the  EuropeutB,  aa  loight  be  expected,  the  diaeass 
assumed  a  character  somewhat  dmerent  irom  the  above.  Ac- 
coidiag  to  Mr,  Crow,  it  was  ia  them  more  neariy  allied  to 
tetanus  then  to  cholera.  This  distiDctioii  was  of  great  use  as 
indicating  the  mode  of  cure.  The  following  extract  is  framMr. 
Crow's  report : 

le  nakei  it*  appearance  tomettine*  h;  the  laDe  •feciini 
Bi  Id  the  natlvci,  freqnemly  with  ipa*!!!  in  ibe  feet,  Irp, 
abdominal muiclei  oramu  i  bat  la  all,  the  ipuniadk  affeciioo  li  ib«  pre-«ainrai 
one,  brad  ache,  pain  in  liie  eyn,  cirracialli^  paio  at  (he  icrobicalai  cortU  (a 
palh^nomic  lymptam  of  letanui)  qaick,  fall,  hard  pulie  (bat  laboariag  and 
oppreifedaccordinglalhc  Tlolcnce  of  the  ipatmi),  rclentian  ordllBcalty  af  lold- 
iag  (he  urine,  atroDg  and  TinlenI  tpaem  drawing  ap  Ihe  Irp,  rigidly  contracting 
the  ana*  and  Bngcn,  beading  the  body  fcimnrdi,  or  backwari)*,  or  Inieraily,  the 
'  patieot  at  tbe  lame  lime  eierting  lach  pbyiical  utrenglh  a*  rrqnire*  haifa  doaea  of 
men  to  hold  him  on  bii  col.  I  have  already  tald  tlut  the  inteitlnal  evacoatioiH  art 
watery  and  clay-coloared  t  ihi*  moil  not  he  Imt  lichl  nf,  a*  indicating  a  waat  of 
bile  I  Ibe  Tomlilag*  are  lumewtiat  of  ihe  tame  kind,  attrndrd  with  cracutlons, 
while  tbe  bowel*  are  diilendrd  with  flalui.  Tine  camhiacd  with  a  very  dutrcat- 
)Bg  teaetmui,  not  to  br  allayed  by  anodyoB  mema>,  itrongly  pninl  oat  that  D«tare 
require*  relief  by  the  boweii.  After  liie  gecond  day  that  Ihe  dineue  made  In 
apiwaraace  la  the  6dth,  Dr.  Burreil  commenced  blood  letting  wilb  ihe  niHl 
decided  advaalage.  Thi*  ba*,  therefore,  become  ihe  fint  grand  r-medy  amoogM 
tbe  Buropeau,  and  In  wbicb  be  ho*  bepn  followed  by  the  jiraclitionen  in  olhrr 
Bnropeaa  corpi,  and  wilb  ihe  mmc  Te«Bit.  Bleeding  qitond  virei,  tb«  ealnBri 
and  opiate,  Ibe  hoi  bath,  warm  claihing,  and  friction*  ipJriliioii<,  or  anodyne,  form 
tbe  chain  of  treatment  In  ibe  Earopenn  hosplials  herei  and  ihne  are  repeated 
agaio  and  again  a*  the  lymplDaii  nay  aeern  lu  demand.  Uiiiler  Ihi*  i-yMen,  and 
eor^appIIcatioB  for  relief,  I  think  the  dlieaie  )■  not  fatal  la  a  grcatrr  proportioa 
(baa  llalOOcMei. 

A  foot  is  recorded  in  ihis  volume  highly  hwiourable  to  tbe 
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Bombay  government.  When  the  epidemic  approached  that 
presidency,  Sir  Evaa  Nepean  authorized  the  Medical  Board  to 
talLfl  whtUever  steps  they  thought  as  most  likely  to  check  its 
progress,  or  to  alleviate  the  calainitiea  which  it  might  be  expected 
to  produce  in  so  populous  a  place  as  Bombay,  fn  consequence 
of  this  permission,  as  it  was  evidently  impossible  from  the  preju- 
dices of  the  natives  to  collect  them  together  in  hospitals,  a 
number  of  native  assistants  were  hired  ana  stationed  in  difiereat 
parts  of  the  island,  in  order  to  afford  medical  aid  at  the  houses  of 
those  who  might  require  it.  For  their  instruction  and  guidance, 
s  brief  description  of  the  disease,  and  of  the  mode  of  cure,  was 
drawn  up,  ana  translated  into  the  different  lan^ages  which  they 
understood.  This  most  diiBcult  and  most  important  part  of  the 
anangement  was  principally  conducted  by  Dr. Taylor,  irom  whose 
report  we  shall  extract  an  account  of  the  mode  of  treatment 
which  was  found  most  successful,  with  which  we  shall  close  our 
observations  on  this  publication, 

Tbeaelbod  oTcBtv  miith,  ttltr  counllliig  with  ;oh,  I  ordered  (abcncd  kj 
tke  nattrc  OMitUiiU,  wu  extreoidj  ilmple.  IVy  were  Mpplled  wllk  icnipte 
4i>tet  af  mIookI,  ud  ■  niitan:  cumiHiaed  of  landuan,  eaeace  of  pcpperMhU, 
W«ndy,  and  wilcr,  Mch  shrcc  of  wbieh  dtBlalnsd  W)  nlnhui  ^  laBdaain,  10 
Mliioi  nretcence  orpcppcrniBl,  three  drachou  of  brand}',  and  fbar  dracliiM  of 
water.  Tbe  calomel  «ai  fait  givni  in  powdor  od  ihe  longae,  and  iben  imhul 
dowa  wtik  ao  oaace  sf  ibe  uiilare.  A  tlBHar  doM  wai  ordered  ta  be  re|icalcd  la 
two  orlbree  bauri,lf  tbe  patient  deriTed  an  nalertal  relief  fron  tbe  fonaer,  arta 
Im  repeated  immediately  iboDld  tbe  fliii  be  ii^ecled,  a  cIreamitBDce,  bowercr, 
wbicb  rrry  wldom  happeaod.  Betidei  giTlog  ifeae  medlciaet,  the  BMiiiaati  aera 
ditecled,  io  all  utei  where  it  «m  practicable,  to  lue  Ihe  warm  bath  (  aod  when, 
ai  i(  geoerally  happeaed,  tbii  conld  ant  ^»e  dooe,  (o  eadeavanr  ta  alierlate  tbe 
■paami,  aad  the  pain  tn  Ihe  abdomen  by  fDmenbilion  with  cliMh  wrnng  oat  of 
warm  water,  or  by  ranenlaliom  with  wann  brirlii  or  tllei,  oriall  wrapp^  ap  in 
dolbi.  Frleliom  with  warm  ipiriu  were  alio  directed,  which  almoit  onirermlj 
•fecded  freat  rrlier.  Tbe  paliruta  were  ordered  la  be  laid  on  a  cat,  aademealh 
which,  ihlBTai,  filled  with  warm  aihci,  were  placed  when  It  wM  necenary  |  *ct. 
tell  illed  with  warm  water  were  alw  applied  Io  tbe  eiiremiliei.  Wbenby  tbeaM 
•ftlMMremedle*  the  mora  Tlalenlaynplomi  were  remoTed.buliome  p»in  or  aaea- 
(iMm  In  Ibe  abdOMeatllll  coal inued,  aod  tbeboweli  were  not  ou> red,  an  oosce,  or 
an  OBOce  and  ■  half,  af  eaitor  oil  wai  glvea.  In  addition  to  tbe  other  itlmulanU 
alrndj  meolloned,  I  lomelimrt  directed  clnver  and  rardamonii  to  be  taken,  whan 
the  eitremtiics  were  cold  and  the  palie  feeble.  Puliealar  {qjnnclioai  wera  gIrcB 
MM  to  allow  the  patient  Io  drinli  cold  water  i  but  to  allajr  io  rome  meaMtfe  Ui 
•fpDt  thlnl,  be  wa«  permitted  ipariogly  tbe  nie  of  warm  con|;ee.  The  auirlanli 
ware  alio  eujoined  not  to  luffer  any  one  Io  be  diitnrbed  who  fell  a  diipotilloD  lo 

'  Ai  Ibe  nv^orll;  of  ca»e«  wereHca  only  by  tba  natire  amiitanli,  I  hare  judged  It 
froper  to  give  Ibii  account  of  tbe  general  plan  of  pracMce  Ibey  were  directed  Io 
panae.  Cnmiderlng  rvrry  clrcanuiaiice,  Ibe  incceu  attending  II  hai  t»een  mnch 
■och  greater  than  could  hare  been  expected. 

Theaame  practlee  wai  adopted  by  myKtf,  wllh  thil  fxerplioa,  that  Btnally  I 
kadrecsuneln  Ihe  fliM  pl^u  Io  bleeding.  TkeaccoBnu  I  had  rrad  of  the  diaeaie, 
sad  of  Mime  diaeelioni  wliichibowi'd  a  great  congeilion  of  blood  in  theabdomioal 
Mtd  thoracic  venelt,  led  ne  to  conclude,  Ihni  bleeding,  in  nuny  ca<e>,  wovid  he 
tbe  moil  cBcaciout  remedy.  Acrordlngly  it  will  be  obterred  Ibal  I  wiihed  (o  try 
tbe  eRcl  of  blood  letting  io  one  of  tbe  lir>i  catn,  but  wai  prereated  by  Ihe  UBwlt 
liagnew  of  tbe  patient.  A  d;iy  or  two  afierwardil  nai  called  la  ice  a  peutoo  wbo 
had  been  til  IS  boon,  and  bad  recelred  from  one  nf  my  atsli'anli  two  doMi  of 
ealoael  aad  two  landHiium  dimagtan.  At  the  lime  I  nw  Um,  ibongh  bitauolh  wm 
aflkcttd,  be  bad  eicrnciatiog  bornlof  paia  la  the  al  ' 
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■nd  ipRxn,  Wlib  lamc  diScottf  I  pteniled  on  him  to  lobMlt  loUctdf^,  ani 
iMk  from  bin  ■(  Inul  !4  ouoon.  Dnrii^  ibe  bleeding,  (he  paiti  in  (he  abdiiBca 
•Dtlrely  crued  t  sod  >lial  ii  >  liilte  cinnlsT,  on  bit  arm  beiog  (ied  up,  be  lajr  dona 
ita  bi)  lefl  tidr,  Hbirb  Ibe  people  of  ittr  houie  »aid  he  bad  nol  breo  able  (a  do 
5efarr,  Ibodgfa  be  did  not  romptaio  of  an;  onraiiiteH  <n  Ibe  region  of  (beliMr.  Jta 
■tigbt  tpaau  Hill  coDlloiMd,  I  ordered  him  10  be  put  inlu  the  warm  batb,  Bj  tboe 
VeAu,  ud  Ihc  aibibllion  ttflFrirardi  of  a  date  of  ruloroil,  bi  enlirely  recovered. 

Prom  thii  imr,  bleeding  nu  very  generallj  oduplrd  in  l<ie  n>e*  vihicb  1  badaa 
OpportUDilj  of  leeJiig ;  lailerlj  alio  Tl  wai  had  rtcoorie  lo  by  mcb  of  Ibe  MdM- 
•■(■ai  had  Iranwd  le  bleed,  ud  wMaoaietlameTen  srgtd  by  tbt  iialleou  Ihtm- 
ielvnaad  (heir  frieodi.  lo  almo*t  CTcrycate  il  relieved  Ibe  pain  in  the  abdonca 
and  Ibe  ipGiini,  and  nhen  (be  principal  lymptomt  were  greai  nppre»iaii  at  Ibe 
breul,  laboriaue  breathing,  and  a  lenie  of  iBlTncation,  or  when  Ihe  patient  haA 
IHtmui,  or  general  Ircmon  with  gIddlneM,  bleeding  WM  the  only  Ttmtij  wUck 
afiirdfd  effectual  relief. 

When  it  could  be  obtained,  the  oiual  quantity  of  blood  laken  away  ww  ft 
onncei,  and  no  ca>e  oFcnrrrd  to  me  of  Ibe  ditraie  after  lacb  eopioni  bleeding  [tm 
In  a  natlTe  it  may  be  called  copioin)  proving  htal.  In  twa  or  Ibree  lutaacel. 
However,  Itwaifoond  eipedient  to  repent  the  bleediag. 

Bot  wblJe  bleeding  in  an  early  ilage  nf  the  dimir,  ud  under  certain  eirem- 
Aancei,  almoit  uniformly  produced  the  moit  decided  and  lalutary  efecti,  ft  iim 
in  general  imavalliDg  In  ibe  latter  itagri,  or  lathe  wont  fornH  ofthe  diienw,  whe* 
(he  extremillei  were  cold,  the  palie  could  not  be  fell,  and  the  eyn  fixed  and  wok. 
la  MKb  enieaindefll  it  na*  impowiblc,  in  ba$  been  already  obcerird,  to  pmcmrc  a 
proper  diKbarge  of  bloml,  which  merely  trickled  down  in  tmall  dropi ;  and  open- 
inclbe  temporal  artery  wat  attended  with  nn  advantage,  for  by  tkli  Beam  I  nevcg 
•Maiacd  more  than  two  or  tlirec  ooneei  of  blood.  Under  HCb  tiicnniitaocc*,  d* 
faleMlaa  Co«ld  be  felt  In  ibearlery,  >nd,eKccpt  iaan«ortwoiti«lancei,«bebl««d. 
lowed  aW  af  it  witboataay  pabatory  ■otloa,  Alamt  Ibe  wlwie  of  iheM  cmm 
pNMd  fatal.  A  few,  however.  In  which  Ibe  diichafge  af  blood,  tboagb  awU, 
WW  f«U*w«d  by  iriwnn*  aad  profnar  penpinuloB,  tcrniloatcd  favovisU;, 
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HOYAL    SOCIETY. 

Marches. — A  paper,  by  Mr.  J.  Hood,  was  read,  eotiUed, 
"  On  the  Means  of  supr^viag  Muscles  is  a  State  of  Paralysis 
ivith  nervous  Power."  Tne  author  having  remarked  the  effecta 
of  nitrate  of  silver  ia  removing  the  spasmodic  action  of  tba 
Urethra,  when  applied  to  a  stricture  near  its  orifice,  concltided 
ihat  this  salt  has  the  property  of  inlluencing  the  action  of  the 
nerves  at  a  considerable  distance  from  the  place  where. applied. 
Obserring  likewise  the  slight  discharge  produced  by  an  eschar 
iuade  by  the  nitrate  of  silver,  he  was  induced  to  ascribe  to 
it  the  power  of  exciting  the  absorbents  to  vigorous  action  by 
nervous  communication,  and  in  this  manner  he  explained  the 
good  effects  of  the  remedy  in  question  in  a  case  of  diseased  knee 
joint,  when  applied  so  as  to  produce  an  eschar.  Other  cases 
Mete  related  in  which  the  external  application  of  nitrate  of  silver 
proved  stimulating  to  the  nervous  system  without  proportionally 
wcrettsins  the  action  of  the  vascular  «yateiu.  Hence  the  author 
eobchideo  tlut  moBCuhr  spurn  and  puatjmis  are  oauaed  1)7 
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dimiDished  nervous  action ;  that  muscular  Bpasm  cannot  exist 
where  the  temperature  is  steadily  above  90°,  and  that  animal  heat 
is  produced  jpnncipallj  by  the  action  of  the  brain  and  nervey. 
Nitrate  of  silver,  according  to  the  author,  applied  to  the  head  or 
spine,  elevates  the  temperature,  subdues  spasm,  and  restores 
strength  in  certain  paralytica!  cases ;  and  apphed  to  enlai^ed 
Joints,  produces  a  more  rapid  absorption  than  any  otheriemedy; 
The  Society  adjourued  till  after  Easter. 
April  13.— The  Society  resumed  its  meetings,  and  a  paper,  by 
Sir  E,  Home,  was  read  on  the  Milk  Teeth,  and  Organs  of  Hear- 
ing of  the  Bugoag.  The  skull  from  which  the  folio  wingdescrif^ 
tion  was  taken,  and  which  is  the  only  perrect  one  in  Eurori«, 
was  sent  from  Sumatra  by  Sir  Stamford  Raffles.  The  milk  tuw 
of  this  animal  resemble  those  of  the  narwhale  and  el^banfi^ 
being,  like  them,  deficient  iu  external  smoothnesa,  when  comr 
pared  with  the  permanent  tasks.  But  they  aie  peculiar  in  bavin 
a  shallow  cup  attached  to  their  ba^e,  apparently  Sen  the  puqioaa 
ofreceiving  the  point  of  the  permanent  tusks- aS' soon  as  formed, 
aad  for  directing  them  forward  in  the  same  course  as  that  of  tkK 
milk  tusks,  anc^whicb  is  different  from  that  in  which  the  perm»* 
nent  tusks  were  originally  directed.  The  milk  tusks  of  the 
dugong  have  hitherto  been  mistaken  for  its  permanent  tuikt; 
but  as  no  full  grown  individual  has  been  yet  examined,  the 
form,  Sic.  of  the  permanent  tusks  are  unknown. 

The  grinding  teeth  of  this  animal  differ  from  thvse  of  all  others. 
They  consist  of  a  double  cone,  the  external  crust  of  which  is  not 
enamel.  This  crust  covers  an  internal  harder  coat,  and  the  bulk 
of  the  tooth  consists  of  sofl  ivory;  hence  in  weariitg  down,  they 
will  assume  a  concave  form. 

'Hie  oi^ns  of  hearing  also  in  this  animal  are  qiute  pecuhar. 
The  malleus  and  incus  are  ^tened  to  the  sides  of  tne  tympaanna 
by  a  bouy  substance  extending  across  the  intervening  space. 
Ine  stapes  is  opposed  to,  but  not  connected  with,  the  foramen 
ovale,  nor  isitanchylosed  withtheramusofthemcua.  The  handle 
of  the  malleus  projects  in  the  centre  of  the  circle  over  which  the 
membranum  tympani  had  been  spread ;  and  hence,  in  the  rcceiit 
animal,  is  probably  attached  to  the  centre  of  that  membrane 
-As  the  habits  of  the  dugong  resemble  those  of  the  hippopotamus 
Sir  Everard  was  induced  to  examine  the  organs  of  hearing  in  the 
latter  animal  to  see  if  they  were  similar  to  those  of  the  migoQg. 
He  found  them,  however,  very  diflerent,  the  ossicula  auditns 
being  detached  from  the  skull,  and  readily  dropping  out  at  the 
external  orifice.  In  the  dugong,  the  semicircular  canals  and 
cochlea  are  very  small.  Sir  cverord  was  induced  to  oonclnde 
from  the  above  remarkable  construction  of  the  organs  of  hearings 
liiat  this  animal,  perhaps  more  than  any  other,  hears  by  meaoa 
of  vibrations  conveyed  through  the  bcmes  of  the  skull  to'tht 
eanids  and  codilea. 

D.q,t,:scbyG0C>^lc 
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BOYAL    ACADEMY    OF    BCIENCES    AT    PABIS. 

An  Analyns  of  the  Labours  of  the  Royal  Academy  of  Sciatcet 

of  Paris  duringthe  Year  1818. 

(OmUmwiI  from  p.  SOS.) 

Physical  Scijsnckb. — By  M.  ie  Chevalier  Cuvier,  Peipebnl 

Secretary. 

CHEMISTRY. 
-  CheouBtry  has  been  enriched  thu  year  with  two  new  Bubsfances 
which  are  doubly  interesting  j  because  one  is  a  substaoce  not 
only  metaltic,  but  also  alkaline ;  that  is  to  say,  its  oxide  is  a  new 
fixed  alkali ;  and  the  other  is  metallic,  aciditi^ile,  and  more  ana> 
loffons  to  sulphur  than  to  any  other  8ubBtan<». 

We  owe  the  first  to  M.  AnVedson,  a  voung  Swedish  chemist, 
a  pupil  of  Piof.  BeiTfiliuB.  M.  ArK'eason  discovered  it  in  a 
stone  called  petaUte,  in  which  he  did  not  find  more  than  from 
three  to  five  per  cent,  of  it ;  but  he  afterwards  found  as  much  as 
ei^t  per  cent,  of  it  in  another  stone  called /ri^Aonr. 

This  substance  affords  very  fusible  salts,  with  the  g^reatest  part 
of  the  acids ;  its  carbonate,  when  melted,  attacks  pLatinuni  n^ily 
as  powerfully  as  the  nitrates  of  the  other  alkalies,  and  is  difficultly 
soluble ;  ita  mnriate  is  very  dehquescent ;  its  sulphate  crystaUizes 
without  an^  water  of  crystallizatton.  The  capacity  of  Uiis  alkali 
for  aatarating  acids  is  much  greater  than  thatof  any  other  alkali, 
and  it  also  enters  into  the  salts  which  it  fomis  with  the  acids  in  a 
mnoh  greater  proportion. 

The  author  of  this  discovery  has  given  the  name  of  Uthiom  to 
dusnew  substance,  in  order  tnat  we  mayrecoUect  that  this  alkali 
was  discovered  in  a  mineral ;  whereas  the  other  two  fixed  alka- 
lies were  originally  extracted  from  vegetables. 

The  second  new  substance  was  discovered  bv  Prof,  BeizeEqji 
himself  in  a  mannfactory  of  oil  of  vitriol,  at  Fanlun,  in  Sweden. 
Here  is  deposited  on  the  floor  of  the  chamber  where  the  sulphur 
(distilled  firom  pyrites)  is  bunted,  a  reddish  mass,  which,  for  th? 
most  part,  consists  of  sulphur ;  but  on  being  set  on  fire,  it  exhales 
a  very  strong  odour  of  horseradish.     Now  this  smell  being  one 


of  the  characters  belonging  to  a  metal  discovered  a  few  years 
ago  by  M.  Klaproth,  and  «»lled  telliirium,  it  was  suspected  that 
tiuB  smell  was  owing  to  a.  mixture  of  this  metal  with  the  sulphur. 


Nevertheless  Messrs.  Berzelius  and  Gahn,  who  first  examined 
this  red  substance,  were  not  able  to  extract  any  tellurium  fioia 
it.  The  first  mentioned  gentleman  carried  some  to  Stockholm, 
in  order  to  examine  it  more  closely,  and  found  in  it  a  very  voU- 
tile  substance,  very  easily  reducible,  and  which  was  not  precipir 
taUe  by  alkalies.  Its  colour  is  grey,  very  shining,  it  is  hard, 
^able,  and  its  grain  resembles  that  of  solfdiur.    Its  specifif 
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grarity  is  3*6.  It  produces  a  red  powder  by  trituration,  is 
softened  at  the  temperature  of  boiling  water,  a  little  above  wmch 
it  melts;  and,  while  cooling,  it  remains  for  some  time  soft, 
plastic,  and  capable  of  being  drawn  out  into  threads  in  the  same 
maimer  as  sealic^  wax.  At  a  temperature  a  few  degrees  higher, 
it  boils,  and  suUimes  in  the  form  of  a  yellowish  gas,  and  con- 
denses into  beautiful  red  flowers,  without  undergoing  oxidation. 
It  evaporates  in  the  open  air  in  a  red  smoke,  and  bums  with  a 
blue  name,  exhabng  so  strong  a  smell  of  horseradish  that  the 
thirtieth  part  of  a  grain  is  sufficient  to  infect  the  air  of  the 
lai^est  room. 

Prof.  Benelios  has  given  the  name  of  selenium,  derived  from 
the  Greek  name  o£  the  moon,  to  this  substance,  that  we  may 
recollect  the  affinity  it  has  with  tellurinm ;  an  affinity  which  may, 
perhaps,  only  arise  from  the  presence  of  selenium  itself  in  every 
specimen  of  tellurium  hitherto  examined. 

These  discoveries  having  been  announced  to  the  Academy  by 
M.  Gillet-Laumont,  and  soon  aftierwards  confirmed  by  a  letter  of 
Prof.  Berzebtis  written  to  M.  Berthollet,  M.  Vauquelin  ioune- 
diotely  set  about  verifying  the  report  with  respect  to  the  alkali ; 
and  his  observationB  have  addea  some  details  to  those  which 
M.  Arfvedson  had  given.  Although  M.  Vauquelin  had  only  a 
small  quantity  ofpetaliteat  his  command,  he  found  in  it  as  much 
as  seven  per  cent,  of  lithion, 

Prof.  Berzelius  has  followed  up  his  discovery  of  selenium  with 
the  great  care  that  it  merited.  He  has  treated  it  with  most  of 
the  uiemical  agents,  and  examined  their  actions  upon  it ;  and, 
having  come  to  Paris  this  year,  he  has  given  a  very  detailed 
account  of  his  labours  in  the  Annates  de  Chimie.  He  abowa 
that,  taking  every  circumstance  into  consideration,  selenium  is 
an  intermediate  substance  between  the  combustible  and  metallic 
substances. 

He  has  exhibited  comparisons  between  selenium,  with  sulphur 
and  tellurium  on  the  one  side,  and  with  chlorine,  fluorine,  and 
iodine,  on  the  other:  allofthem  substances  which  many  chemists 
have  lately  wished  to  class  along  with  sulphur,  because  they 
yield,  like  that  substance,  acids,  by  being  combined  with  hydro- 
gen. "What  we  have  said  on  this  subject  in  the  analyses  of  1813 
and  1814,  in  giving  an  account  ofthe  new  theory  of  Sir  H.Davy, 
respecting  those  acids  which  he  considers  as  being  formed  wita< 
out  oxygen,  may  be  recollected. 

M-  Berzehus  finding  the  combinations  of  sulphur,  tellnriuni, 
and  selenium,  with  metals  and  combustible  substances,  to  have  a 
great  analogy  to  one  another,  and  on  the  other  side,  that  the 
combinations  of  iodine  and  chlorine,  with  the  same  substances, 
have  also  a  great  aaalogy  betwixt  themselves  and  with  those  of 
oxygenized  acids,  though  they  do  not  resemble  in  the  least 
the  preceding,  concludes  from  hence,  that  they  constitute 
two  very  distmct  orders  of  substances ;  and  by  this  he  b}iowi 
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veiy  plainly  that  he  does  not  consider  the  theory  of  Sir  H.  JHtj 

as  being  demonstrated. 


being  d 

Selenium  is  excessively  rare ;  500  lbs.  of  sulphur,  whea 
burned  in  the  manufactory  of  Fahlnn,  yields  only  one-tfaird  of « 
gramme.  In  how  much  smaller  proportion  then  must  it  be  in  the 
pyrites  from  which  the  sulphur  is  extracted !  Prof.  BeneUus  haa 
since  fotmd  it  forming  about  the  one-fourth  part  of  an  extremely 
rare  ore  of  siWer  and  copper,  extracted  from  a  mine  now  aban- 
doned in  the  province  of  Smolaod,  in  Sweden,  which  he  had 
considered,  on  account  of  its  smell,  as  an  ore  of  tellurium.  He 
has  also  found  some  specimens  of  it  combined  with  cop{>er 
without  any  silver. 

He  more  we  reflect  on  these  chemical  elements,  which  appear 
to  be  scattered  at  random  by  nature  in  such  minute  quantitiefl, 
that  the  most  delicate  exertions  of  art,  and  the  most  profound 
science,  are  required  to  discover  them,  the  more  we  are  led  to 
believe  that  still  more  profound  researches  wilt  hereafter  starip  them 
of  their  rank  of  elements. 

M.  Gay-LuBsac  made  some  researches  in  1811  upon  the 
colouring  piincipLe  of  prussian  blue,  or  that  substance  woichhas 
been  called  for  some  time  the  pruisic  acid.  These  researches 
showed  that  this  substance,  in  a  state  of  purity,  had  very  remark- 
able properties,  of  wliich  we  were  until  then  entirely  ignorant; 
such  as,  among  others,  the  very  small  interval  between  its  freez- 
ing point  and  that  of  its  evaporation,  and  its  dreadful  power  upon 
the  animal  economy.  This  experienced  chemist,  continuing  bis 
researches  upon  this  important  subject,  discovered  in  1814  that 
this  principle  was  a  hydro-acid  ;  that  is  to  say,  one  of  those  sub- 
stances which  resemble  acids  in  their  action  upon  other  bodies, 
bntiu  which  the  presence  of  oxygen  could  not  be  demonstrated, 
and  which  appear  to  be  formed  by  the  combination  of  hydn^n 
vrith  a  radical.  The  prussic  ada  is  really  the  first  hydro-acid 
whose  radical  is  known  in  respect  to  its  elements,  «a  M.  Qay- 
LuBsac  found  thatitwas  composed  of  carfoonand  azote  insUghuy 
different  proportions.  He  ceuled  the  radical  cyanogen,  and  the 
acid  produced  from  it  hydrocyanic  acid,  on  account  of  its 
property  of  giving  a  blue  colour  to  oxide  of  iron.  We  announced 
all  these  discovenes  in  our  Analyses  for  1811  and  1814. 

M.  Vauquelin  has  turned  his  attention  to  this  subject,  fn^ow- 
ing,  as,  with  his  accustomed  modesty,  he  expresses  himself,  the 
road  which  M.  Gay-Lnssac  had  marked  out  for  him :  neverthe- 
less this  road  had  some  branches  which  could  not  escape  a  man 
like  M.  Vauquelin. 

Gaseous  cyanogen  is  absorbed  by  about  four  times  and  a 
half  its  bulk  of  water,  and  commonicatea  a  very  sharp  taste  and 
smell  to  it,  but  without  colouring  it.  This  solution,  in  the  course 
of  some  days,  becomes  yellow,  and  afterwards  brown ;  it  depo- 
sits a  brown  matter,  acquires  the  odour  of  hydrocyanic  acid,  and 
^n  the  addition  of  potash,  ammonia  rs  developed.     Nevertheless 
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it  will  not  yet  torn  pnissiKD  blue.  Further  experimeotB  showed 
diftt  it  contained  bydrocyanate  and  carbonate  of  ammonia,  and 
tiao  ftmmonia  combined  with  a  third  acid  which  M.  Vauquetin 
colls  the  cyanic,  but  without  absolutely  determining  the  compo* 
sition  of  its  radicid. 

The  water,  therefore,  is  decomposed ;  part  of  its  hydrc^en  com^ 
bines  with  one  part  of  the  cyanogen,  and  forms  hydrocyanic  acid; 
Another  part  unites  with  the  azote  of  the  cyanogen,  and  forms 
ammonia ;  the  oxygen  of  the  water  forms  carbonic  acid  with  one 
part  of  the  carbon  of  the  cyanogen.  The  third  acid  results  from 
lome  comlnnation  of  the  same  Kind,  and  there  still  remains  somtf 
eatbon  and  azQte  which  could  not  be  converted  into  any  of  tiios^^ 
acids  from  a  deficiency  of  oxygen,  and  which  produces  ^«' 
brown  deposit. 

Alkaline  oxides  produce  similar  effects,  but  much  more  quickly; 

Cyanogen,  treated  with  a  number  of  other  ovides,  metals,  arid 
comDUBtible  substances,  afforded  results  not  less  curious  to  Mi 
Vauquelin.  The  most  interesting  question  that  could  be  resoli^d 
was  the  inquiry  whether  pruseian  blue  is  a  cyanuret  or  a  liydro^ 
cyanate ;  that  is  to  say,  whether  it  is  a  comDioation  of  oxide  Af 
iron  with  cyanogen,  or  rather  with  its  hydro-acid.      M.  Vau^ 

rilin  having  found  that  water  impregnated  with  cyanogen  can 
solve  iron  without  chaogine  it  into  prussian  blue,  and  without 
the  disengagement  of  any  hydrogen  gas,  and  that  pmssian  bhiW 
was  left  in  the  undissolved  portion ;  while  hydrocyanic  acid 
converts  iron  ot  its  oxide  into  prosaion  blue  without  the  help- 
either  of  alkalies  or  of  acids ;  ne  has  concluded  from  hence; 
against  the  opinion  of  M.  Gay-Lussac,  that  pmssian  blue  is  tC 
hydrocyanate,  and  tbat  when  iron  is  exposed  to  water  impreg- 
nated wiUi  cyanogen,  there  is  not  only  formed  in  it  cyanic  acid, 
which  dissolves  a  part  of  the  iron,  but  also,  and  at  the  same 
time,  hydrocyanic  acid,  which  changes  another  part  of  the  iron' 
into  pruBsian  blue. 

He  even  establishes  it  as  a  general  riile,  that  those  metals 
which,  like  iron,  decompose  water  at  the  ordinary  temperature 
of  the  atmosphere,  form  hydrocyanates ;  and  that  those  inetab 
which  do  not  possess  tiaa  power,  as  silver  and  quicksilver,  fond 
oidy  cyanurets. 

It  is  well  known  that  moat  acids  are  formed  by  the  com- 
bination of  oxygen  with  certain  substances  to  which  tha 
name  of  radicals  is  given,  and  that  the  acid  thus  formed  diSers 
in  its  properties  according  as  there  enters  into  the  combination 
a  greater  or  leas  proportion  of  oxygen,  and  is  called  by  a  different, 
name,  to  which  modem  chemists  have  given  a  certain  regularity, 
indicating  the  degree  of  oxidizemant  by  means  of  the  termination. 

It  is  thus  that  azote  produces,  by  successive  additions  of  oxy- 
gen, nitrous  gas,  nitrous  acid,  nitric  acid ;  and  we  have  mentioned 
in  oin*  Analyses  for  1816  pthercombinations,  which  differ  in  their 
propcniitons,  discovered  by  Messrs.  Gay-Lussac  and  Doloog. 
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M.  Tbenud  has  lately  made  »ome  expetimento,  (rota  »luch  it 
appears  Uiat  many  acids  will  admit  tue  combiaatioD  of  mach 
tai^er  proportioiis  of  oxygen  thaa  those  which  hare  hitherto 
been  regarded  as  their  most  highly  oxygenized  state.  By  care- 
fully  dissolving  super-oxidized  barytes  in  nitric  acid,  and  preci- 
pitating Uie  barytes  from  it  by  sulphuric  acid,  the  excess  of 
o^gen  remains  united  with  the  former  acid,  which,  by  this 
means,  becomes  oxygenized  nitric  acid.  It  may  be  ccHicentrated 
by  the  means  pointed  out  by  M.  Thenard,  to  such  a  degree  that 
it  will  yield  by  heat  U  times  its  bulk  of  oxyzen,  and  is  then, 
according  to  the  calculation  of  this  experienced  chemist,  a  com- 
bination of  one  volume  of  azote  with  three  volumes  of  oxygen. 
The  hydrochloric  add  ia  oxygenized  by  the  same  means,  and 
acquires  some  sinenlar  properties ;  for  on  being  applied  to  oxide 
of  silver,  water  and  a  cbloruret  an-  fonned,  and  the  disengaged 
oxygen  produces  ao  effervescence  as  vicdent  as  when  an  acid  is 
poured  upon  an  alkaline  carbonate.- 

Sijphuric  acid  and  fiuonc  acid  may  be  oxygenized  in  the  same 
maimer,  and  all  these  acids  may  be  again  auperoxygenized  once 
or  even  otlener.  M.  Thenard  has  added  in  this  maimer  to  some 
as  msiiy  as  seven,  and  even  15  successive  doses  of  oxygen. 
He  has  also  forced  hydrochloric  acid  to  absorb  a  quanti^  of 
oxygen  equal  to  30  times  its  bulk.  Nothing  could  equal  the 
efiervescence  that  then  took  place  on  its  coming  in  ctmtactwith 
oxide  of  silver.  The  earths  and  metallic  oxides  may  be  also 
auperoxygenized  by  means  of  the  acids  thus  surcharged  with 
oxygen,  and  by  similar  processes.  M.  Thenard  has  even  super- 
oxygenized  water  by  pouring  bastes  water  into  auperoxygenized 
sulimaric  acid ;  the  sulphunc  acid  united  with  the  buytea,  and 
ceoed  its  excess  of  oxygen  to  the  water.  Water  thus  oxygen- 
ized freezes  or  ev^rarates  in  vacuo  without  losing  its  o^geo ; 
on  the  contraiy,  it  becomes  more  concentrated,  until  it  has 
absorbed  from  ^  to  50  times  its  volume  of  oxygen ;  but  boibiig 
carries  off  the  oxyeen;  charcoal,  silver,  the  oxide  of  silver,  and 
those  of  several  other  metals,  occasion  it  to  be  thrown  off  with  a 
violent  effervescence;  and  it  is  very  singular  that  this  n^ud 
change  of  a  consider^le  quantity  of  matter  into  a  gaseous  state, 
so  far  from  producing  any  cold,  heats  the  liquor  very  8en8ibhr< 
M.  Thenard  supposes  that  electridty  has  some  share  in  this 
phenomenon. 

It  is  known  at  present  by  the  celebrated  galvanic  experiments 
of  Sir  Humphry  Davy,  that  fixed  alkahes  are  merely  the  oxides 
of  extremely  combustible  metals;  and  by  those  of  MM.  Thenard 
and  Gay-Lussac,  that  they  can  be  rednced  to  the  metallic  state 
by  means  of  charcoal  and  a  veiy  high  tenmerature.  WemaitioDed 
these  grand  discoveries  in  our  Analysis  for  1808. 

M.  V  auquelin,  having  lately  reduced  antimony  by  alkaline 
fluxes,  perceived  that  this  metal  put  into  water  yielded  a  great 
quantity  of  hydrogen  gas,  and  tb^t  the  water  became  aUiuine. 
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OUier  metab,  reduced  in  the  same  maoDer,  prodnoect  the  MmB 
wpeaiances.  From  thia  he  coacludea,  that  a  part  of  the  alkali 
which  he  used  combined  id  a  metallic  form  dunng  the  operation 
frith  the  antimony,  and  decomposed  the  water  to  retura  to  the 
8tate  of  oxide  ;  but  he  has  of  com^e  been  also  obliged  to  coo- 
dlnde,  that  the  presence  of  a  metal  is  faTOoiable  to  the  rednctioa , 
of  the  alkali,  as  otherwise  it  would  not  hare  taken  the  metalHe 
form  in  so  low  a  temperature. 

We  mentioned  last  year  some  experiments  of  MM.  CheriHot 
and  Edoaard  upoa  that  singular  combination  of  manganese  and 
potash  which  is  called  the  mineral  cameleon,  upon  account  of 
the  (adhty  with  which  its  colour  may  be  chaugra  several  timet 
anccessively. 

These  young  chemista  have  continned  their  laboors,  and  havo 
diacovei«d  that  soda,  barytes,  and  strontian,- will  yicJd  different 
sorts  of  cameleons,  by  uniting,  like  potaah,  with  the  oxide  of 
manganese  and  absorbing  the  oxygen  from  it  \  but,  confining 
their  principal  attention  to  the  species  of  cameleon  formed  by 
potash,  in  which  the  aUcaU  is  perfectly  neutral,  and  which  is  of 
a  fine  red  colour,  they  have  found  that  those  bodies  which  an 
very  combustible  act  very  energetically  upon  it,  that  they  decom- 
pose it,  and  frequently  take  fire  together  with  a  strong  detona- 
tion :  phosphorus  even  prodocea  a  detooatjon  by  simple  contact. 
On  the  other  hand,  this  red  cameleon,  exposed  to  fire,  is  decom- 
posed, and  yields  oxygen,  Uack  oxide  oi  manganese,  and  green 
cameleon,  ia  which  potaah  is  in  excess. 

They  conclude  from  these  facta,  that  in  the  formation  of  the 
cameleon,  the  result  of  the  intervention  of  the  oxygen  is  a  finthw 
ozidizement  of  the  manganrae,  and  the  convemon  of  it  into  • 
true  acid ;  so  that  the  cameleon  is  a  manganesiate  of  potash. 
The  red  cameleon  in  particular,  being  a  perfectly  neutral  manga- 
nesiate, and  the  green,  a  manganeeiate  with  an  excess  of  alkui. 
Still,  however,  mey  have  not  been  able  to  insulate  the  acid 
whose  existence  they  admit;  but  they  have  made  numeroui 
jexperiments  which  they  imagine  to  confirm  the  opinion  theypub- 
lisned  last  year,  that  uie  green  cameleon  only  differed  from  the 
red  by  having  more  ftlkah  m  its  composition. 

When  acids  are  poured  upon  the  green  cameleon,  or  an  alkali 
vpon  the  red,  they  are  equally  changed  from  one  colour  to  the 
other ;  even  boihng  and  agitation  are  sufficient  to  disengage  the 
excess  of  potash  in  the  green  cameleon,  and  to  change  it  into 
red.  Many  acids  also,  when  used  in  excess,  decompose  the 
cameleon  entirely,  by  taking  the  potash  from  it,  diseng^ng  the 

3;en,  and  precipitating  the  manganese  in  the  state  of  black 
e.  Sugar,  gums,  and  several  other  substances,  capable  of 
taking  away  the  oxygen,  also  decompose  the  cameleon;  and  an 
exposuTie  to  the  air  produces  a  similar  eflect,  which  these  authora 
fucribe  to  t^e  foreign  particles  floatipg  in  the  atmosphere,  and 
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wbich,  ftOmg  into  the  BohtioD,  take  amy  ft  pcwtion  of  lite 
oxygen  that  is  essential  to  its  existence. 

Cobalt  and  nickel  are  two  semimetalB  which  it  is  vny  difiodt 
to  obtain  in  a  state  of  purity,  and  Btill  moro  difficult  to  sepant* 
entirely  ^m  one  another ;  nevevthetess  this  porifiealion  is  n«ce»- 
Sary  for  an  exact  determiuation  of  tbev  respective  projierties. 
M.  Langier  haviag  tried  the  uewest  methods  that  have  beMi 
published  as  proper  to  obtain  this  object,  has  foimd  in  niokel 
oneqaiTOcal  traces  of  cobalt.  In  ortfer  to  set  rid  of  tlfem,  he 
dieeolved  the  mixed  metal  in  ammonia,  ana  precipitstMl  it  1^ 
oxahc  acid;  he  then  redissotred  the  oxalate  of  niebd  wait. 
txAmit  obtained  t^  this  operation  in  coocentoated  unrnoni*,  and 
exposed  the  solution  to  the  air.  As  the  ammcHUa  exhaled, 
bx^te  of  nickel  mixed  with  ammonia  «»b  deposited.  Hi^ 
nickel  was  entirelr  separated  from  the  liquid  by  repeated  eiy»- 
taJltisations ;  eo  tnat  there  remained  only  a  combination  of 
oxalate  of  cobalt  and  amtnonia,  which  was  ««aily  redsced.  fht 
femall  quantity  of  cobalt  that  remained  in  the  nickel  that  was 
prMipitated  was  separated  by  several  sueeessive  8(dutioin  a 
ammonia ;  so  that  one  and  Uie  same  (^ration  yidded  botk 
netals  in  a  state  of  purity.  - 

Sugar  of  milk,  treated  with  nitric  acid,  yields  nn  acid,  origi- 
nally discoTered  by  Scheele,  and  which  has  been  since  calm 
Hie  mucic  acid,  liecause  it  is  also  produced  by  the  action  of 
nitric  acid  upon  gums  and  mucilages.  When  this  acid  is 
expoRed  to  heat,  a  brown  saline  matter  is  sublimed,  of  ft  strong 
smell,  soluble  in  water  and  alcohol,  and  burning  with  a  flame 
upon  hghted  charcoal.  Trommsdorf,  who  particul^y  examned 
tnia  sublimed  substance,  conceived  he  had  found  in  it  sncdne 
acid,  pyrotartaric  and  acetic  acids,  and  several  other  substances^ 
but  M,  Honton-Labillardiere  perceiving,  upon  the  reading  ef 
Trommsdorf  s  essay,  that  he  attributed  to  the  succinic  acid  veiy 
different  characters  from  those  that  this  acid  really  possesses, 
thought  proper  to  resume  the  research. 

He  has  read  a  memoir  to  the  Academy,  in  which  he  proves 
that  this  pretended  succinic  acid  is  a  new  acid,  to  which  he 

S'ves  the  name  of  pyromucic  acid.  When  it  is  cleared  'from 
e  oil  and  acetic  acid  with  which  it  is  mixed,  it  easily  crystal- 
hzes,  and  is  white,  scentless,  of  a  strong  acid  taste;  it  mats  at 
130  centigrade  deCTees  (266°  Fahr.)  is  volatilized  at  a  little  above 
that  temperature,  does  not  attract  moisture,  dissolves  much  more 
abundantly  in  boiling  water  than  in  cold ;  and  upon  its  beii^ 
resolved  into  its  constituent  parts,  there  were  obtained  from  K 
about  nine  volumesof  the  vapour  ofcaihon,  three  of  hydrogen,  and 
two  of  oxygen.  M.  Honton-Labillardiere  careftilly  descnbes  the 
combinations  of  this  acid  with  different  salifiable  bases,  ftnd  afl 
the  appearances  that  he  relates  support  the  assertion  ^  this 
.young  and'  skilAil  chemist.    ' 

Sgltlz^cbyGOOqlC 


tftM.)  Ito^al  Aeadamf  of  Saouea.  891 

M.  Ckevnol  baa  nude  new  and  .buxHtuit  additbu  to  his 
reteurch«s  opoa  fatty  bodies,  with  wliicfi  we  have  already  Beveral 
timeB  entertamed  our  readers.  Having  found  that  the  matter  of 
fcUiary  calculi,  which  he  calls  cboiatentu,  does  not  form  a  soap 
with  the  alkahes — a  circumstance  which  distiu^shes  it  com- 
p^tety  from  fats ;  he  thought  he  had  abo  found,  that  spermaceti, 
to  which  he  gave  the  name  of  citiue,  was  reduced  by  the  actioa 
of  alhahes  into  an  acid  analogous  to  one  of  those  two  acids  that 
the  alkEtlies  produced  from  fats;  namely,  into  that  which  he 
called  nuirgan'c  acid,  but  that  the  acid  of  spermaceti  had  a  much 
•mailer  capacity  of  saturation.  Ue,  therefore,  judged  it  necessaTT 
to  give  Ais  acid  a  pectdiar  name,  and  called  it  c^ic  acid,  A 
continuation  of  these  experiments  has,  however,  convinced  him 
that  this  acid  is  in  foct  only  margaiic  acid^  whose  properties 
hare  been  altered  by  some  remains  of  a  &tty  matter  not  of  an 
QCid  naloie.  Bat  dolphin  oil,  when  treated  W  M.  Chevreul'd 
method ;  that  is  to  aa^,  converted  into  soap  by  means  of  ^e 
alludes,  aKirded,  besides  the  two  acids  yielded  by  fotty  sub- 
stances,  a  thu-d  sort  of  acid,  which  he  ctuls  the  delpkiatc,  but 
which  is  not  yielded  by  commcm  fish-oil. 

It  anwt  be  noticed  that  oxygen  is  not  found  to  be  contained  ki 
these  new-tenwiy  acids  prepared  from  fiaits,  and  that  th^y  are, 
in  re^ieot  to  iae  ooiunon  vegetable  acids,  the  acetic  acid, 
the  oxalic,  &c.  the  same  as  in  the  mineral  kingdom,  tho 
liydro-acids  of  Sir  H.  Davy  are,  in  respect  to  the  old  and  well- 
known  mineral  acids,  the  mtric  acid,  the  sulphuric,  &c. 

Cochineal,  that  singular  insect,  which,  on  account  of  tha 
oolooring  matter  that  it  yields,  is  become  such  an  important 
article  m  commerce,  not  having  been  studied  as  Vet  by 
diemists  with  that  attearion  which  it  deserved,  MM.  Fdletier 
and  Caventou  have  made  it  the  object  of  Uieir  experiments. 
Iliey  have  fonnd  that  the  very  remarkable  colouring  matter 
which  composes  the  principal  part  of  it,  is  mixed  with  a  peculiadr 
animal  matter,  a  fat  like  common  fat,  and  with  difFerent  sorts  of 
salts.  The  fat  having  been  separated  by  ether,  and  the  residunm 
treated  wiUi  boil^  alcohol,  mey  either  allowed  the  alcohol  to 
cool,  or  gently  evi^orated  it,  and  by  this  means  they  obtained 
the  colouring  matter,  but  still  mixed  with  a  little  fat  and  animal 
matter ;  these  were  sepai'ated  from  it  hy  again  dissolving  it  in 
ecdd  alcf^ol,  which  left  the  animal  matter  untouched,  and  by 
mixing  the  sedation  with  ether,  and  thus  precipitating  the  colour- 
ing matter  in  a  state  of  great  purity.  It  is  well  known  that  this 
polonring  matter  is  of  a  most  beautiful  red  colour,  and  tht 
chemists  of  whom  we  are  speaking,  give  it  the  name  of  car- 
mine  (caraininm).  It  melts  at  dO°  (122^  Fahr.)  becomes  paSy, 
and  is  decomposed,  but  does  not  yield  ammonia.  It  is  very 
soluUe  in  water,  sUghtly  in  alcohol,  and  not  at  all  in  ether,  ontess 
by  the  intenoadiatuw  of  &t.    Aods  change  it  from  orimaoa. 
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first  to  bright  red,  and  tbep  to  yellow :  alkalies/  and  geo^ra^ 
ipeakiug  all  protoxides,  turn  it  violet ;  ahuoioe  takes  it  ftom 
water. 

These  ezpenmeiits  explaia  many  of  the  processes  in  the  art  of 
dyeing  and  colour  making,  and  particularly  they  e^atn  what 

happens  in  dyeing  scarlet,  and  in  the  manofactnre  of  c • — 

and  lake. 

Lake  is  composed  of  carminium  and  alumine :  it  has  the  p 
colour  of  canninium  ;  that  is  to  eay,  crimson.  CamBne  itt 
s  triple  compound  of  an  animal  matter,  canoininm,  and  an  acid 
which  enhvens  the  colour ;  the  action  of  muriatic  add  in  cfasng- 
ing  the  crimson  colour  of  cochineal  into  a  fine  scariet  is  gimilar. 

METEOROLOGY. 

The  most  apparent  causes  of  atmospheric  phenomena,  sudi  a* 
the  density  oi  the  air,  its  moisture,  itB  heat,  and  its  electricaly, 
appear  to  depend  principally  upon  the  action  of  the  sun :  never- 
theless  the  irregularity  ot  their  effects  in  our  climates  are  sufficient 
to  show  that  there  exists  ioSuencea  of  a  different  kind,  and  that 
they  are  complicated  with  causes  still  unknown:  it  is  thia 
compUcation  which  renders  meteofoloey,  even  at  present,  tlie 
branch  of  the  physical  sciences  which  has  made  the  smallest 
approach  to  that  degree  of  certainty  which  is  necessary  to  its 
Ming  considered  as  a  real  science. 

M.  Humboldt  remarks,  that  if  any  hope  exists  that  the  laws  of 
meteorology  can  ever  be  discovered,  it  must  be  by  stodying  it  is 
those  climates  where  the  phenomena  are  of  the  most  simple  and 
the  most  regular  natore ;  and  the  torrid  zone  must,  on  these 
grounds,  attract  the  principal  nodce  of  observers. 

It  is  only  between  the  tropics  that  it  has  been  p08s3^  to 
determine  the  laws  which  regulate  the  small  houriy  variation  of 
the  barometer ;  it  is  in  the  torrid  zone  that  dry  and  wet  seasons, 
and  that  the  direction  of  the  winds  pecuUar  to  each  season,  are 
sabmitted  to  invariable  laws, 

M.  Humboldt  has  paid  much  attention  to  the  relation  between 
the  declination  of  the  sun  and  the  commencement  of  the  rainy 
season  in  the  north  part  of  the  torrid  zone.  In  proportion  as  the 
sun  approaches  the  parallel  of  any  place,  the  northern  breezes 
are  changed  for  calms,  or  south  easterly  winds.  The  transparency 
of  the  air  is  diminished,  the  unequal  refrangibihty  of  its  strata 
causes  those  stars  to  twinkle  which  are  20°  above  the  horizon. 
The  vapours  soon  collect  in  clouds ;  positive  electricity  is  no 
longer  constantly  to  be  found  in  the  lowerpart  of  the  atmosphere, 
thunder  is  heard  during  the  day,  heavy  rain  succeeds,  the  calm 
of  night  is  onlv  interrupted  by  gales  from  the  south-east. 

M.  Humboldt  explains  these  appearances  by  the  greater  or 
less  inequality  between  this  part  of  the  torrid  zone  and  the  neish- 
booring  part  of  the  temperate  zone.    When  the  ana  is  taB^ 
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■OBth  of  dw  equator,  it  is  winter  in  the  northern  hemisphere, 
lie  air  of  the  temperate  zone  is  then  aa  different  as  it  can  be 
&omthat  of  the  tomd  zone.  There  flows  into  the  latter  a  cou- 
■tant,  coed,  and  luiform  hreeze,  which  carries  the  heated  aud 
moist  air  into  the  higher  regions,  from  whence  it  flows  back 
towards  the  same  temperate  zone,  reestablishes  the  eqoilibriiim, 
and  deposits  its  moisture  there  ;  so  that  the  mean  heat  is  always 
6°  or  6^  less  in  the  dry  season  than  in  the  rainy  ;  but  the  soutb' 
east  innds  do  not  act  like  those  of  the  north ;  because  they  com* 
from  a  bemispheie  which  contains  much  more  water,  and  in 
which  the  upper  current  of  air  is  not  dispetved  in  Uie  same 
manner  as  in  the  northern  hemisphere. 

M.  Moreau  de  Jonnes  has  conmiunicated  some  details,  ex- 
tracted from  his  correspondence,  relative  to  the  hurricane  that 
caused  so  mu^  damage  in  the  Caribbee  islands  the  2l6t  of  last 
September.  It  was  preceded  b^  a  dead  calm,  the  wind  shifted 
6(nn  north  to  north-west,  and  it  was  in  this  point  that  it  blew 
with  yiolence.  M.  de  Jonnes  remarks  upon  this  subject,  that  in 
the  preceding  year  the  hnnicane  of  the  20th  of  October  oame 
^m  the  sonta  west ;  and  that  there  exists  a  space  of  90^ 
between  these  two  points,  from  south  to  north,'  from  whence  the 
wind  never  blows.  The  agitation  of  the  air  was  followed  by  a 
great  swell  of  the  sea,  which  caused  the  shipping  to  drive ;  yat 
no  extracwdinary  movement  was  observed  in  Uie  oarometer.  It 
is  remarked,  with  some  degree  of  sorrow, -that  the  effect  usually 
attributed  to  hurricanes,  of  purifying  the  air  of  the  countries  they 
devastate,  was  not  verified  upon  Uiis  occasion,  for  the  yellow 
fever  did  not  cease  to  commit  its  usual  mvages. 

The  same  observer  has  also  given  some  notices  respecting  the 
earthquakes  which  have  been  felt  this  year  in  the  Canbbee 
Islands ;  and  which  have  had  this  peculiarity,  that  they  have 
afibcted  a  kind  of  periodical  recurrence.  Eignt  of  these  earth- 
quakes were  felt  from  December  to  May;  one  every  month, 
except  in  April,  in  which  month  there  were  two ;  and  aJl  of  ihem 
took  place  in  the  night  between  nine  o'clock  and  eleven. 

MINERALOGY  AND  GEOLOGY. 

M.  Beudant  cootinues  to  enrich  crystallography  with  re- 
searches equally  new  and  interesting.  We  saw  last  year,  by  his 
experiments,  how  a  saline  principle  of  a  certain  kind  sometimes 
impressed  its  crystalline  form  upon  a  mixture  in  whieh  it  did  not 
by  any  means  form  the  greatest  part. 

He  baa  occupied  himself  this  year  with  a  question  that  is  not 
1«M  important  in  respect  to  the  knowledge  of  crystals ;  namely, 
to  determine  the  causes  whickoccasion  a  saline  substance,  whose 
primitive  molecules  and  nucleus  have  a  constant  form,  to  be  dis~ 
guised,  by  means  of  the  accumulation  of  its  molecules  according 
to  differant  laws,  with  so  many  and  so  various  secondary  forms 
that  their  number  is  sometimes  aatoniahiog. 
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Uaving  remarked  that  the  Becooduy  fomu  of  it  sabataneesn 
mo»t  commonly  the  same  in  any  one  miDe  or  place  where  it  ia 
.found  associated  with  other  mineralBundor  similar circumBtaaces} 
he  judged  that  the  secondary  forms  arise  from  the  mediom  in 
which  me  cryetallizatton  takes  place. 

It  has  been  known  for  a  lo^  dme,  from  the  exp«riin«it8  <^ 
Aom^  de  Lille,  and  those  of  Fonrcrcry  and  M.  VauqueJin,  that 
the  presence  of  nrea  occasions  common  salt  to  take  ah  octahe- 
dral form,  although  in  pure  water  it  crystallizes  in  cubes,  similar 
to  its  coiutituent  molecnles.  llie  same  substance  prodsces  an 
o]^>osit«  efiect  apop  muriate  of  ammonia,  which  crystidlizes  in 
octahedrons  in  pure  water ;  white  nrea  causes  it  to  dysbdUse  in 

A  very  slight  excess  or  deficiency  of  base  in  alnm  canses  it  to 
assume  either  cubical  or  octahedral  secondary  forms  ;  and  these 
fenns  are  so  truly  secondaiy  that  an  octahedral  crystal  of  alota 
immerged  in  a  solution  which  is  richer  in  respect  to  xta  basis, 
l>ecomeB  enpel(^>ed  with  crystalline  layers,  which  cause  it  to 
'assume  at  length  the  form  of  a  cube. 

Setting  out  from  these  facts,  M.  Beudant  treats  the  queaticm 
«t  full  length,  and  baa  submitted  the  crystallitation  of  salts  to 
-experiments  made  under  every  circumstance  that  he  beliered 

TUe  of  exerting  any  influence  apon  it ;  namely, 
Oenerel  and  external  circumstances  j  ench  as  heat,  weight 
«f  the  atmosphere,  greater  or  less  n^idi^  of  erapor&tion,  IwH 
of  the  solution,  form  of  vessels,  &o. 

3.  Mechanical  mixtures  which  foul  the  solution,  iriutber 
limply  suspended  in  the  state  of  ui  incoherent  precipitate,  or  in 
that  of  a  gelatinous  deposit. 

3.  What  he  denominates  diemical  mixtures  existing  in  oat 
and  the  same  solution. 

4.  LastJy,  Tariatioas  in  the  proportion  of  the  constitnent  prin- 
ci^es  of  the  crystallized  substunce. 

The  circumstances  of  the  first  kind  do  not  exercise  any  other 
action  than  what  regards  the  size  and  perfecdon  of  the  crystab. 
The  case  is  even  the  same,  as  to  any  small  portion  of  matter  which 
remains  in  permanent  suspenEion  in  the  liquid  ;  but  this  cannot 
be  said  in  respect  to  precipitates  and -chemical  mixtures. 

Crystals  formed  in  the  midst  of  an  incoherent  preci|Htate, 
deposited  hke  mud  at  the  bottom  of  a  liquid,  always  take  m)  a 
more  or  less  considerable'  portion  of  the  molecules  of  this  precipi- 
tate, and  by  this  admixture  tbey  usual^  lose  all  those  small  addi- 
tional facets  which  would  otherwise  modify  tlieir  predominant 
form.  Thus  (he  crystaHine  form  acqnires  greater  sintplicity  when 
it  should  apparently  become  more  complicated ;  at  tlM  same  tine 
the  substances  which  would  otherwise  have  yielded  simple  crys- 
tals still  continue  to  yield  them,  and  they  do  not  receive  any 
modification. 

In  a  gelatinous  deposit,  crystals  aie  raxely  found  in  groups 
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but  almost  always  single,  and  of  a  remarkable  sharpneH  aod  regu- 
lar!^ of  fona,  mmI  they  do  not  undergo  any  variationB,  but  those 
which  may  feeult  from  the  chemical  action  of  the  substance  form- 
inethe  depout. 

The  vanatiooa  that  take  place  in  cryitala  formed  in  a  chemical 
mixture ;  that  is  to  say,  in  a  solution  of  another  eubetance,  are 
very  numerous,  even  when  this  substance  cannot  be  united  with 
them.  The  aboTe-mentiooed  phenomena  are  repeated  in  differ- 
ent forms :  common  salt  ciystallized  in  a  solution  of  borax 
acqiures  truncations  at  the  solid  angles  of  its  cubes  ;  and  ulum 
crystallized  in  muriatic  acid  takes  a  form  which  M .  Beudant  has 
never  been  able  to  obtain  in  any  other  manner. 

If  the  foreign  substance  dissolved  in  the  liquid  can  be  united 
in  any  proportion  whatever  with  the  crystal  of  another  substance 
that  IS  formed  in  it ;  and  nevertheless  the  crystal,  by  its  superior 
enerey,  determines  the  form  of  the  constituent  molecule,  as  we 
saw  uist  year  in  the  case  of  sulphate  of  iron,  the  matter  in  the 
solution  will  exercise  in  its  turn  some  influence  upon  the  second- 
ary form  of  the  crystal,  and  this^  influence  usueJIv  consists  in 
juinplifying  it,  and  causing  the  addTtional  facets  to  disappear. 

Thus  30  or  40  per  cent,  of  sulphate  of  copoer  may  be  united  to 
the  rikomboidal  crystallization  of  sulphate  oi  iron,  out  it  reduces 
this  sulpluite  to  a  pure  rhomboid  without  any  truncation  either  of 
the  angles  or  of  the  edges. 

A  small  portion  of  acetate  of  copper  reduces  sulphate  of  iron  y 
to  the  same  simple  rhomboidal  form,  notwithstandmg  that  this  ' 
formis  so  disposed  to  become  compUcated  with  additional  surfaces. 

Other  mixtures  simplify  in  a  less  degree :  thus  the  Sulphate  of 
alumine  brings  that  of  iron  to  a  rhomboid  with  the  lateral  angles 
only  tnmcated,  or  what  M.  Haiiy  calls  his  variite  unitaire ,-  and 
whenever  this  variety  of  green  vitriol  is  found  in  the  market, 
where  it  is  very  common,  we  may  be  sure,  according  to  M. 
Beudant,  that  it  contains  tdumine. 

lastly,  the  different  proportions  between  the  base  and  the 
acid,  or,  in  double  salts,  between  the  two  bases,  produce  veiy  '^ 
sensible  effects  upon  the  secondary  forms,  without  altering  the 
primitive  form  is  the  least.  This  has  been  already  exemplified 
in  respect  to  alum,  and  M.  Beudant  has  verified  it  in  many  other 
■alts. 

The  author  of  these  researches  has  made  some  ingenious  ap[di- 
cations  of  these  focta  to  the  phenomena  afforded  by  different 
crystalline  mineral  substances,  upon  which  direct  experiments 
cannot,  in  the  present  state  of  the  science,  be  made ;  and  he  baa 
exhibited  some  striking  analogies :  thus  natural  crystals  mixed 
yrith  foreign  substances  are  in  general  more  simple  than  others, 
as  is  shown  in  a  specimen  of  axinite,  or  violet  schorl,  of  Dai^hin^, 
one  extremity  of  which,  being  mixed  with  chlorite,  'n  reduced  to 
its  primitive  form;  while  the  other  end,  which  is  pure,  is  varied 
by  many  ^ets  produced  by  different  decrements. 
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Thera  is  found  rather  abundantly  in  a  ravine  of  the  Monot 
i'Or,  in  Auvergne,  fragments  of  a  breccia,  the  hardness  and 
other  external  characters  of  which  haring  led  to  the  supposition  , 
of  iU  being  of  a  siliceous  nature,  mineralogists  did  not  pay  much 
attention  to  it,  except  on  account  of  some  particles  of  sulphur 
which  it  Bometitjies  contains  in  small  cavibes. 

M,  Cordier,  hdving  submitted  this  breccia  to  different  trials, 
found  that  it  yielded  by  heat  a  notable  proportioa  of  sulphuric 
acid,  and  upon  this  important  indication  lie  proceeded  to  make  a 
complete  analysis  of  it,  by  which  he  found  that  this  stone  con- 
tained about  28  per  cent,  of  silica,  27  of  sulphuric  acid,  31  of 
elumine,  6  of  potash,  and  a  little  water  and  iron.  These  aie  very 
nearly  the  same  ingredients  as  are  found  in  the  celebrated  ore  of 
Tolfa,  which  yields  Roman  alum.  In  reality,  upon  treating  this 
breccia  from  the  Mont  d'Or,  in  the  same  manner  as  is  practised 
at  Tolfa  ;  that  is  to  say,  by  breaking  it,  roasting,  and  exposing 
it  to  a  moist  air,  from  10  to  20  per  cent,  of  very  pure  alum  was 
obtained  from  it ;  and  this  breccia  even  yielded  alum  without 
being  roasted,  but  merely  by  exposure  in  a  damp  situation. 

It  is  probable,  from  the  researches  made  upon  the  spot  1^ 
M.  Hamond,  that,  with  some  pains,  the  beds  from  which  -the 
fragments  scattered  in  the  ravines  were  detached,  may  bedisco- 
vered ;  and  that  quarries  may  be  opened,  the  working  of  which 
cannot  but  be  of  advantage. 

M.  Cordier  regards  these  sorts  of  stones  as  ft  minerelogical 
species,  consisting  essentially  of  sulphuric  acid,  alomine,  aad 
potash.  The  silica  found  in  it  is  not  essential  for  quarries  of  a 
stone  not  containing  any  silica,  but  all  the  other  constituent 
principles  exist  at  Montrone,  in  Tuscany,  and  yield  the  same 
products  as  that  at  Tolfo,  Those  varieties  of  this  species  in 
which  silica  enters,  are  easily  distinguished  by  the  jelly  they  form 
when  they  are  treated  in  succession  with  caustic  potasii  and 
hydrochloric  acid  diluted  with  water. 

M.  Cordier  reduces  to  this  species  several  volcaiuc  stones, 
hitherto  vaguely  designated  by  geologists  by  the  general  deoo- 
mination  of  altered  lava. 

Some  country  people  in  thedepertment  of  the  Lot,  alhiredbvtfae 
hope  of  finding  pretended  treasures,  which  are  said  to  have  been 
formerly  buried  by  the  English  in  certain  caves  in  the  neighbor- 
hood of  Breugue,  have  penetrated  into  these  cavities,  and  having 
dug  into  and  enlarged  some  crevices  which  they  ibund  at  the 
bottom  of  them,  they  have  discovered  a  deposition  of  bones, 
some  of  which  belong  to  horses,  others  to  that  species  of  rhino- 
ceros, of  which  so  lai^  a  quantity  of  fossil  bones  have  been 
found  in  Siberia,  Germany,  and  England ;  others  again  to  a 
species  of  cervua  not  at  present  known  to  exist,  and  the  horns  of 
which  have  some  slight  analogy  with  those  of  a  young  rein-deer. 

QaettaM  found  a  great  number  of  these  boms  in  the  neigh- 
bourhood of  Etampe. 
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These  in^ortvtt  witneaaeo  of  th«  revolutions  of  our  coatiDent 
lave  been  collected  by  M.  Delpont,  Procureur  da  Roi  at  Ficreac, 
and  presented  to  the  Academy  by  M.  Cuvier.  They  ace  depo- 
sited in  the  King's  cabinet. 

M.  Paliasot  de  Beauvoia  has  acquainted  the  Academy  with  a 
rather  singular  geological  appearance,  which  he  observed  in  the 
county  of  Rowan,  in  Norm  Carolina.  There  is  found  in  the 
middle  of  a  hill  formed  of  very  fine  sand  mixed  with  small  quarts 
0B«  stones,  and  with  numerous  pieces  of  silTer-coloured  mica,  a 
vein  of  stones  so  re^arly  placed  that  the  inhabitants  who,  for  a 
long  time,  have  noticed  the  appearance,  give  it  the  name  of  the 
natural  wall ;  and  some  naturaJiats  have  even  maintained  that  it 
was  a  true  wall,  which  might  have  been  constructed  in  very 
remote  ages  by  some  people  now  onlLnown.  The  stones  have 
generdly  four  faces,  are  narrower  at  one  of  their  ends,  uid  have 
a  small  notch  below  their  top.  They  are  ranged  horizontally. 
The  kind  of  wall  which  they  form  is  about  18  inches  thick,  ita 
height  in  the  piace  where  it  is  uncovered  is  from  six  to  nine  feet,  - 
but  upon  digging  into  the  ground,  it  has  been  followed  to  1 2  and 
18  feet  deep,  and  it  is  already  known  to  extend  300  feet,  and 
even  more,  in  length.  A  kind  of  ai^illaceous  cement  fills  the 
intervals  between  the  stones,  and  coats  them  externally ;  each  of 
the  stones  is  also  covered  with  a  layer  of  ochreouB  sandy  earth. 

M.  de  Beauvois  has  brought  some  of  these  stones  to  France, 
and  upon  being  examined  by  the  mineralogists  of  the  Aca- 
demy, they  appeared  to  possess  the  characters  of  basalts  ;  but  aa 
there  has  not  aa  yet  bpen  found  any  traces  of  basalts  or  of  volca- 
noes in  the  United  States,  and  as  the  place  where  this  waD  is 
found  is,  generally  speaking,  of  a  primitive  nature,  it  is  possible 
that  this  pretended  wall  is  nothing  out  a  bed  of  trap;  an  amphi- 
bobc  rock  very  similar  to  certain  kinds  of  basalts. 

We  spoke  in  1816  of  the  labours  undertaken  by  M.  Moreau 
de  Jonnes  to  determine  the  geology  of  the  Caribbee  Islands,  of 
the  general  ideas  he  had  adopted  on  this  subject,  and  of  the 
particular  description  relative  to  Martinique  and  Guadaloupe, 
that  be  had  presented  to  the  Academy.  He  has  continued  the 
arrangement  of  his  labours,  and  has  read  a  paper  upon  the  Vau- 
clan,  one  of  the  most  remarkable  mountains  in  Martinique,  not 
that  it  is  the  highest,  but  because  it  serves  as  a  guide,  and 
announces  this  island  to  navigators.  It  has  not  the  form  of  a 
cone,  hollowed  at  its  top,  but  that  of  a  prism  resting  on  its  side,  or 
of  an  immense  basaltic  ridge ;  and  M.  de  Jonnes  considers  it  a~ 


part  of  the  circuit  and  of  the  edge  of  &  very  large  crater,  the 
whole  of  which  he  thinks  he  hastraced.  The  bottom  of  this 
crater  is  at  present  a  valley  not  only  fertile,  but  well  cultivated. 

He  same  author  has  given  a  geMOgical  desctiption  of  Giiada- 
loupe.  He  finds  that  the  western  island,  in  which  there  exists  a 
solratara  in  an  active  state,  and  the  surface  of  which  is  about  67 
square  leagues,  owes  its  origin  to  eruptions  from  four  large  sub- 
marine volcanoes,  and  that  the  eastern  island,  commonly  called 
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Grande  Ferre,  is  formed  of  a  volcanic  tiasis,  covered  with  a  thick 
bed  of  shell  limestone.  At  Martinique,  the  eastern  quarters  are 
also  covered  with  beds  of  marine  limestone,  either  shelly  or 
coralline. 

The  second  part  of  La  Richesse  Min^rdle  of  M.  H^ron  de 
Villefosse,  which  was  presented  in  manuscript  to  the  Academy 
in  1816,  has  appeared  this  year  in  print,  with  an  atlas.  This 
frork  has  juatined  the  judgment  that  the  commissioii  passed  upon 
it,  and  is  become  the  indispensable  guide  of  aU  those  who  are 
employed  in  the  administration  of  mines,  and  in  the  works 
belonging  to  them. 


AftncLE  XIII. 


I.  Succinic  Acid. 

Dr.  John,  of  Berhn,  announces,  that  he  has  obt^oed  succinic 
acid  by  the  following  process : 

Two  ponnds.of  bread,  a  pound  and  a  half  of  honey,  as  much 
of  the  fruit  of  the  ceratonia  siliqua,  two  pints  of  vinegar,  as  much 
spirits,  and  28  pints  of  water,  were  treated  in  such  a  way  as  to 
Obtain  a  hquid  proper  for  undergoing  the  acetous  fermentation. 
The  vinegar  produced  was  saturated  with  lime,  and  the  acetate 
evaporated  to  dryness.  Twenty-four  ounces  of  this  salt  were 
tjiturated  with  an  ounce  of  peroxide  of  manganese ;  the  mixture 
was  put  into  a  retort,  and  subjected  to  distiQation,  afler  having 
been  mixed  with  16  ounces  of  sulphuric  acid  diluted  \(ith  13 
ounces  of  water.  When  no  more  acia  came  over,  the  receiver  was 
changed,  and  the  fire  augmented.  A  sublimate  then  condensed 
in  the  neck  of  the  retort  which  possessed  the  characters  of  suc- 
cinic acid.  When  rectified,  it  crystallized  in  white  flexible 
needles,  and  weighed  two  drachms. 

John  repeated  this  process  two  or  three  times,  and  alwtm 
obtained  succinic  acid.  The  fruit  of  the  ceratonia  siliqua  did 
not  yield  any  succinic  acid  when  subjected  to  analysis.  Hence 
he  is  of  opinion,  that  the  succinid  acid  obtained  was  formed  dur- 
ing the  process. 

II.  Animal  Charcoal. 

Dobereiner  has  analyzed  animal  charcoal  by  heating  it  with 
peroxide  of  copper,  and  informs  us  tlut  its  constitaents  are : 

Carbon 34-2 

Azote 13-5 
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This  approaches  veiy  neariy  to  six  atoms  carbon  and.  one 

atom  azote ;  for 

6  atoms  carbon =  4-50 

1  atom  azote =   1-75 

Mow  4*6  :  1-75  ::  34-2  :  13-3.  If  we  suppose  this  analysis 
correct,  the  equivalent  number  for  animal  charcoal  will  be  6*25, 
or  some  multiple  of  it. 

We  are  already  acquainted  with  two  other  compounds  of 
carbon  and  azote,  pointed  out  and  analyzed  by  Oqy-Lnssac. 

1.  Azoturet  of  carbon  composed  of  three  atoms  carboa  and 
one  atom  azote. 

2.  Cyanogen  composed  of  two  atoms  carbon  and  one  atom 
azote. 

III.  Antidote  for  Vegetable  Poisom. 
M.  Drapiez  has  ascertained  by  numerous  experiments  that  the 
fruit  of  the  Fewillea  cordifolia  is  a  powerful  antidote  against 
vegetable  poisons.  This  opinion  has  oeen  long  maintained  by 
naturalists,  but  I  am  not  aware  that  it  was  eter  before  verified 
by  experiments  made  on  purpose  in  any  part  of  Europe.  M. 
I>rapiez  poisoned  dogs  with  the  rhus  toxicodendron,  hemlock, 
and  DUX  vomica.  All  those  that  were  left  to  the  effects  of  the 
poison,  died ;  but  those  to  whom  the  fruit  of  the  fewillea  cordi-  '' 
folia  was  administered,  recovered  completely  after  a  short  illness. 
To  see  whether  this  antidote  would  act  in  tne  same  way,  when 
applied  externally  to  wounds  into  which  vegetable  poisons  bad 
been  introduced,  he  took  two  arrown  which  had  been  dipped  in 
the  juice  of  mancfaeoille,  and  slightly  wounded  with  them  two 
.young  cats.    To  the  one  of  these,  he  applied  a  poultice,  com- 

tiosed  of  the  fruit  of  the  fewillea  cordifolia,  while  the  other  was 
eft  without  any  apphcation.  The  former  suffered  no  other 
inconvenience,  except  from  the  wound,  which  speedily  healed  ; 
while  the  other,  in  a  short  time,  fell  into  convulsions  and  died. 

It  would  appear  from  these  experiments,  that  the  opinion 
entertained  of  the  virtues  of  this  fruit  in  the  countries  where  it  is 

E reduced  is  well  founded.  It  would  deserve  in  consequence  to 
e  introduced  into  our  pharmacopceias  as  an  important  medicine ; 
but  it  is  necessary  to  know  that  it  loses  its  virtues,  if  k^pt  longer 
than  two  years  alter  it  has  been  gathered, 

YV.'SltraU  of  Silver. 

M.Brandenboui^  has  pointed  out  an  econoniical  metliod  of 
separating  silver  from  copper,  or  of  making  pure  nitrate  of  silver, 
from  an  alloy  of  silver  and  copper,  which  is  an  object  of  some 
importance  to  practical  chemists.     His  method  is  as  follows : 

He  dissolves  the  alloy  of  silver  and  copper  in  nitric  acid,  and 
evaporates  the  liquid  to  dryness  in  a  glass  vessel.  The  salt  is 
then  put  into  an  iron  spoon,  and  exposed  to  a  moderate  heat, 
keeping  the  salt  in  a  state  of  fusion  till  all  ebullition  is  at  an  end. 
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It  w  dien  povied  i]p<»i  an  oiled  slab.  To  detenniiKi  ir&etber  all 
the  nitrate  of  copper  has  been  conTerted  into  black  dxide,  alictlk 
of  the  salt  is  dissolved  in  water,  and  the  solntion  is  tested  l^ 
ammonia.  If  the  liquid,  which  ought  to  hare  been  at  first  tran»- 
parent  and  CK>lourlesB,  does  not  acquire  the  least  tint  of  blue, 
we  may  conclude  that  it  contains  no  copper.  If  there  be  Btill 
found  traces  of  copper  in  the  salt,  we  continue  the  fusion  for 
some  seconds  longer.  The  salt  by  this  treatment  becomes 
black  from  the  mixture  of  peroxide  of  copper  with  the  nitrate  of 
silver.  To  separate  them,  we  have  only  to  digest  the  salt  in  piii« 
water.  The  nitrate  of  silver  is  dissolved,  and  constitutes  a 
transparent  and  colourless  solution,  while  the  peroxide  of  copper 
remains  behind.  We  have  then  only  to  evaporate  the  solution 
to  obtain  the  nitrate  of  silver  in  the  state  of  crystals. 

V.  Gluten  of  Wheat, 
M.  Taddey,  an  Italian  chemist,  has  lately  ascertained  that  the 
eluten  of  wheat  may  be  decomposed  into  two  principles,  which 
he  has  distin|;mBhed  by  the  naxaBa,gliadine  (from  ■)*<«,  ^nten), 
and  ximome  (from  Cf"),  ferment).  They  are  obtained  in  a  sepa- 
rate state  by  kneading  the  fresh  gluten  in  successive  portionB  of 
alcohol,  as  long  as  that  hquid  continues  to  become  milky,  wheA 
diluted  with  water.  The  alcohol  solutions  being  set  aside  gra- 
dually deposit  a  whitish  matter  consisting  of  small  filaments  of 
,  gluten,  and  become  perfectly  transparent.  Being  now  left  to 
Blow  evaporation,  the  gliadine  remains  behind,  of  the  consistence 
of  honey,  and  mixed  with  a  little  yellow  resinous  matter,  from 
which  it  may  be  freed  by  digestion  in  sulphuric  ether,  in  which 
ffliadine  is  not  sensibly  soluble.  The  portion  of  the  gluten  not 
dissolved  by  the  alcohol  is  the  ximome. 

VI.  Properties  of  GUadiiie. 

When  dry,  it  has  a  straw-yellow  colour,  slightly  transparent, 
and  in  thin  plates,  brittle,  having  a  slight  smell,  similar  to  that  of 
honeycomb,  and,  when  slightly  heated,  givins  out  an  odour 
similar  to  that  of  boiled  apples.  In  the  mouth,  it  becomes  adhe- 
sive, and  has  a  sweetish  and  balsamic  taste.  It  is  pretty  soluble 
in  boiling  alcohol,  which  loses  its  transparence  in  proportion  as 
it  cools,  and  then  retains  only  trsmall  quanti^  in  solution.  It 
forms  a  kind  of  varnish  in  those  bodies  to  which  it  is  applied. 
It  soflena,  but  does  not  dissolve  in  cold  distilled  water.  At  a 
boiling  heat  it  is  converted  into  froth,  and  the  Uquid  remains 
slighuy  milky.     It  is  specifically  heavier  than  water. 

The  alcoholic  solution  of  gliadine  becomes  milky,  when  mixed 
with  water,  and  is  precipitated  in  white  fiocks  by  the  alkaline 
carbonates.  It  is  scarcely  affected  by  the  mineral  and  vegetable 
acids.  Diy  gliadine  dissolves  in  caustic  alkahes  and  in  acids. 
It  swells  upon  red-hot  coals,  and  then  contracts  in  the  manner 
of  animal  substances.  It  bums  with  «  pretty  lively  Same,  ami 
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leaves  behind  it  a  light,  spongy  charcoal,  difBcult  to  tncineFate. 
Giiadine,  in  some  respectsj  approachea  the  properties  of  resins ; 
but'diOere  from  them  in  being  insoluble  in  Bolphnric  ether.  It 
i«  very  sensibly  affected  by  the  infusion  of  nutgalls.  Itis. capable 
of  itself  of  undergoing  a  slow  fermentation,  and  produces  fer- 
mentation in  saccharine  substances. 

VII.  Properties  ofZimome. 

The  glateB,  thus  treated  by  alcohol,  is  reduced  to  the  third  part 
of  its  former  bulk.  This  diminution  is  owing  not  merely  lo  the 
loss  of  the  giiadine,  but  likewise  to  that  of  water.  The  residue 
is  zimome,  which  may  be  obtained  pure  by  boiling  it  repeatedly 
in  alcohol,  or  by  digesting  it  in  repeated  portions  of  that  liquid 
cold,  till  it  DO  longer  gives  out  any  ghadine. 

Zimome  thus  purified  has  the  form  of  small  globules,  or  consti- 
tutes a  shapeless  mass,  which  is  hard,  tough,  destitute  of  cohe- 
sion, and  of  an  ash-white  colour.  When  washed  in  water,  it 
recovers  part  of  its  viscosity,  and  becomes  quickly  brown  when 
left  in  contact-of  the  air.  It  is  specifically  tiea vie r  than  water. 
Its  mode  of  fermenting  is  no  longer  tliat  of  gluten  ;  for  when  it 
putrefies,  it  exhales  a  fetid  urinous  odour.  It  dissolves  completely 
in  vinegar  and  in  the  mineral  acids  at  a  hoihng  temperature. 
With  caustic  potash  it  combines  and  forms  a  i^ind  of  soap. 
When  put  into  lime-water,  or  into  the  solutions  of  the  alkaline 
carbonates,  it  becomes  harder,  and  assumes  a  new  appearance 
without  dissolving.  When  thrown  upon  red-hot  coals,  it  exhales 
an  odour  similar  to  that  of  burning  hair  or  hoofs,  and  hums  with 
flame. 

Zimome  ia  to  be  found  in  various  parts  of  vegetables.  It 
produces  various  kinds  of  fermentation,  according  to  the  nature ' 
of  the  substance  with  which  it  comes  in  contact. 

VHI.  PniMif  Acid  in  Caiuitfupiions. 

Most  of  our  readers  are  aware  that  M.  Magendie  some  time 
ago  proposed  prussic  acid  as  a  remedy  in  incipient  consumprion. 
In  a  disease  of  so  desperate  a  nature,  and  which  has  hitherto 
batHed  all  the  efforts  of  medical  men,  every  new  proposal  ia 
entitled  to  attention.  This  induces  me  to  lay  M.  magendie's 
formula  before  my  medical  readers. 

He  mixes  one  part  of  pure  prussic  acid  (or  hydrocyanic  acid) 
prepared  according  to  Gay-Lussac's  method,  with  8'5  parts  of ' 
water  by  weight.  To  this  mixture  he  gives  the  name  of  niedi-  ' 
cinal  prussic  acid.  The  state  in  which  this  substance  is  given 
to  patients  will  he  seen  by  the  following  formula : 

5t  Medicinal  prussic  acid , .  1    gros,  or      59-00  grs.  troy 

Distilled  water 1    lb,      or  7560-00  grs. 

Pure  sugar li  oz.     or    708" 75  grs. 

Mix  these  ingredients,  and  let  the  p&Uent  take  ^  table  ^Kioq* 
t  111  eyery  njorning  and  eveubig.  GooqIc 
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IX,  CdinpAor. 
The  peculiar  cbaracten  of  camphor  are  well  known  to 
chemiBta.  Its  great  voUtili^,  its  strong  smell,  its  fiuibilhy 
when  heated,  its  solubility  in  nitric  acid,  and  in  alcohol.  In  some 
respects  it  reBembles  the  volatile  oils  ;  bnt  the  nondecompoftitioii 
of  It  by  nitric  acid,  except  when  we  employ  a  g^ot  deal  of  acid, 
and  assist  the  action  by  heat,  sufficiently  distinguishes  it  frona 
these  bodies.  It  melts,  when  heated  to  288**,  and  boils  at  the 
,    temperature  of  400°. 

I  nad  the  curiositv  to  antdyze  it  b^  passing  it  slowly  throngfa 
red-hot  peroxide  of  copper.  By  this  process  it  was  conTeited 
into  carbonic  acid  and  water,  llie  first  of  these  I  collected  over 
mercury  and  me&fiiired,  while  the  second  was  intercepted  by 
means  of  muriate  of  lime,  and  the  quantity  of  it  was  made  known 
by  the  increased  weight  of  the  salt.  One  grain  of  camphor, 
when  thus  treated,  yi^ded  5*837  cubic  inches  of  carbonic  acid 
gas  under  the  mean  temperature  and  pressure,  and  1-3  gr.  of 
water.     Hence  the  constituents  of  camphor  are  : 

Carbon  in  carbonic  acid 0738 

Hydrogen  in  water 0-144 

Oxygen  (to  inake  np  the  deficiency) . .  0-118 

I-OOO 
This  approaches  very  nearly  to 

8^  atoms  carbon =  6-375   73*91 

10    atoms  hydrogen  ..  =  1-250  ....   14-49 
I    atom  oxygen =  1-000  ....  11-60 

8-626  100-00 

X.  Prussiate  of  Iron. 

The  nature  of  pnissiate  of  iron  not  being  hitherto  determined 
m  a  satisfactory  manner,  I  made  some  time  ago  the  following 
experimeals  on  it,  which  appear  to  me  to  explain  its  composition 
pretty  completely.  A  quantity  of  pemitrate  of  iron  was  preci- 
pitated by  pruasiate  of  potash,  and  the  deep  blue  precipitate  was 
collected  on  a  filter,  well  washed,  and  dtied'in  a  temperature  not 
above  150°.  It  is  well  known  that  this  salt  catches  fire  and 
bums  with  the  emisBion  of  a  great  quanti^  of  ammonia,  when, 
exposed  to  a  heat  not  greatly  exceedmg  212".  It  cannot,  there- 
fore, be  completely  freed  from  water  by  heat ;  bnt  as  there  is  no 
great  difficulty  in  determining  the  weight  of  the  peroxide  of 
iron,  and  of  the  ferrochyazic  acid  which  the  powder  contains,  I 
consider  the  presence  of  a  little  moiBture  as  of  no  great  conse- 
ijaence. 

1.  To  determine  the  quantity  of  peroxide  of  iron,  I  digested 

20  gr.  of  the  prussiate  of-  iron  inpotaah  ley  diluted  with  water 

ov^r  a  sand-bath  for  24  hours.    Ine  Uquid  was  then  drawn  oS, 

and  the  red  sediment  carefully  washed  and  dried.     It  weighed 

,  ,^-56  gr.  and  was  pure  peroxide  of  iron. 
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2.  Being  thus  acqaamted  with  the  weight  of  peroxide  of  iron 
iir  20  gr.  of  the  powder,  1  calculated  how  milcb  feirochyazic 
acid  was  reqaisite  to  saturate  this  quantiW  of  iron ;  and  bow 
much  potash  would  be  just  sufficient  to  decompose  20  at.  of 
prussiate  of  iron.  This  quantity  of  potash,  together  with  the 
20  gr.  of  the  prussiate  of  iron  and  a  sufficient  quantity  of  water, 
were  put  into  a  phial,  and  digested  on  the  sand-,bath  for  24 
hours.  The  whole  was  then  thrown  on  a  filter,  and  the  peroxide 
of  iron  remaining  on  the  filter  was  washed  quite  clean  with 
distilled  water.  The  Uquid  which  passed  through  the  filter  had 
a  yellow  colour,  and  uie  taste  and  properties  of  a  solution  of 
prussiate  ofpotaah.  Being  evaporated  to  dryness,  and  exposed 
to  a  heat  of^  about  212°,  mere  remained  19-3  grs.  of  pure  prus- 
siate of  potash.  Now  19-3  grs.  of  prussiate  of  potasn  dried  at 
tiie  temperature  of  212°  contain  10-2  gr.  of  ferrochyazic  acid. 
This  of  consequence  is  the  quantity  of  ferrochyaMC  acia  contained 
in  the  20  gr.  of  prussiate  oi  iron  which  I  examined. 

From  the  preceding  experiments,  it  follows  that  prussiate  of  iron 
is  composed  of 

Ferrochyazic  acid 10*20 51-0 

Peroxide  of  iron 7-66   37-8 

Water 2-24  11-2 

20-00  lOO-O 

Now  if  we  consider  (with  Mr.  Porrett)  the  weight  of  an  atom 
of  ferrochyazic  acid  as  6-76,  and  that  of  an  integrant  particle  of 
peroxide  of  iron  as  6,  in  that  case  prussiate  of  iron  will  be  a 
compound  of  one  atom  ferrochyazic  acid  and  one  atom  of  per- 
oxide of  iron.  If  we  were  to  suppose  the  weight  of  an  atom  of 
peroxide  of  iron  to  be  10,  then  in  that  case  the  salt  would  be  a 
compound  of  two  atoms  acid  +  one  atom  peroxide.  But  1  am 
disposed  to  embrace  the  first  altematiye  in  consequence  of  the 
following  fact  which  is  easily  veritied. 

Dissolve  protosulphate  of  iron  in  water,  and  mix  the  solution 
with  some  sulphuretted  hydrogen  gas.  Then  drop  into  it  prus- 
siate of  potash.  A  white  powder  is  thrown  down,  which  is  a 
neutral  protoferrochyezate  of  iron,  or  a  compound  of  an  atom  of 
ferrochyasc  acid  and  an  atom  of  protoxide  of  iron.  Expose  this 
salt  while  moist  to  the  air,  and  it  is  gradually  converted  into 
perferrochyazate  of  iron  (or  pruseian  blue)  simply  by  the  absorp- 
tion of  oxy^n. 

It  is  well  known  to  the  manufacturers  of  pruseian  blue  that 
the  pigment  is  at  first  of  a  dirty  pale  blue,  and  that  it  acquires 
its  intense  blue  colour  by  long  and  laborious  washing  in  water. 
"Hie  reason  of  this  is,  that  a  considerable  proportion  of  the  salt 
made  at  first  by  them  is  in  the  state  of  protochyazate  of  iron,  and 
it  slowhr  becomes  perchyazate  by  absorbing  oxygen  from  the 
atmosphere.  If  we  emjdoy  the  pemitrate  of  iron  instead  of  the 
sulphate,  we  form  prussian  blue,  at  once  possessed  of  the  requi- 
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site  beauty  and  ^ttensity  of  colaui.  Manu&cturers  would 
probably  sborteu  their  pocesB  considerably  by  dissolving  the 
sulpkate  of  iron  in  water  some  montlis  before  tbev  use  it,  and 
by  Keeping  the  solutions  in  shallow  vessels  exposed  to  the  acttoa 
of  the  atmosphere. 

XL  Hxfdrocyanate  of  Ammoma. 
When  pmssiate  of  iron  (prussiau  blue)  is  exposed  to  a  red 
heat  in  a  copper  tube,  and  the  products  received  in  glass  jais 
standing  over  mercury,  the  glass  jar  becomes  coated  wHh  trans- 
parent crystals,  having  the  smell  ofhydrocyanic  acid,  and  readily 
soluble  in  water.  When  a  drop  of  sulphuric  acid  is  let  fall  into 
a  cOBceutrated  solution  of  these  crystals,  an  effervescence  takes 
place,  and  a  strong  smell  of  hydrocyanic  acid  exhales.  When 
some  soda  is  mixed  with  the  aqueous  solution  of  these  crystals 
and  heat  applied,  a  strong  smell  of  ammfinia  is  perceived. 
Hence  I  consider  the  crystal  as  hydrocyanate  of  ammonia.  The 
effect  produced  by  the  soludon  ot  these  crystals  upon  different 
metallme  solutions  was  as  follows.     It  precipitated 

1.  Permiuiate  of  iron.  Yellow. 

2.  Sulphate  of  copper.  White,  with  a  light  shade  of 

blue. 

3.  Nitrate  of  lead,  White,  precipitate  redissolved 

by  nitnc  acid. 

4.  Nitrate  of  mercury,  White,  ditto. 

6.  Corrottive  sublimatej  White,  redissolved  by  agitation. 

6.  Sulphate  of  zinc.  White,  slight. 

".  Muriate  of  manganese,  Ditto,  ditto. 


8.  Nitrate  of  silver,  White,  redissolvedbyt^italioB. 

Q.  Sulphate  of  nickel.  Greenish,  slighL 

10.  Sulphate  of  cobalt,  Reddish,  ditto. 

These  precipitates  do  not.correBpond  with  those  indicated  by 
Scheele  ;  but  ne  made  use  of  hydrocyanic  acid ;  not  hydrocya- 
nate of  ammonia,  which  is  probably  the  cause  of  the  difference. 

XII.  Kilkenny  Coal. 

In  the  paper  which  I  published  last  summer  on  the  different 
species  of  pit-coal,  I  was  obliged  to  leave  out  Kilkenny  coal  for 
want  of  the  requisite  specimens.  I  have  been  lately  enabled,  by 
the  kindness  of  a  friend,  to  make  up  that  deficiency.  I  shall 
state  here  the  result  of  my  trials  to  determine  the  composition  of 
this  species  of  cool. 

Its  specific  gravity  was  r4354. 

One  hundred  grains  ofit,  wh|n  burned  completely  in  a  muffle, 
left  four  grains  of  a  reddish-brown  light  earth,  not  in  the  least 
acted  on  by  acids. 

One  hundred  grains,  when  heated  for  several  hours  in  a 
covered  platinum  crucible  left  86-7  grs,  of  coal  not  in  the  least 
altered  in  its  appearance.  Hence  the  loss  of  weight  was  proba- 
Ibly  owing  ^ot  to  the  dissipalion  of  aiiy  volatile  matter  fron^  U}6 


1^0.}  gtientf^  huMgmm.  305 

coaljbntto  the  combustioa  ofpartof  it  firom  the  long  continaed 
actioa  of  the  beat,  as  the  crucible,  though  corered  with  a  lid, 
was  not  impervious  to  air. 

One  grain  of  this  coal,  when  mixed  with  peroxide  of  copper, 
and  exposed  to  a  strong  red  heat,  formed  7*06  cubic  inches  of 
carbonic  acid  gas ;  and  no  water  whatever  nor  azotic  gas  was 
evolved.  Now  seven  cubic  inches  <^cart>onie  acid  gas  contain 
0*893  gr.  of  carbon.-   Hence  the  grata  of  coal  consisted  of 

Carbon  . . ; 0893 

Ashes 0-040 

Deficiency 0-067  which  must  have  been  oxygen. 

Now  0-893  gr.  carbon  and  0-067  gr.  oxygen,  when  converted 
into  volumes,  are  jerf  nearly 

7    cubic  inches  carbon, 
0-2  cubic  inch  oxygen. 
Which  is  equivalent  to 

35  atoms  carbon =  26*25 

2  atoms  oxygen. =     2*00 

28-23 
So  that  Kilkenny  coal  differs  essentially  in  its  composition  from 
every  other  species  hitherto  examined. 

XIII.  GeographicalPoiiliota  on  Ike  Coast  ofDalmalia  delermiiied 
by  Capt.  G.  H.  Umifth. 


*  Corfu  Fort  Alexandre  8urVido..3y°  38' 

+  Cape  Bianco  (Corfu) 39  20 

+  Cape  Drasti  (Corfu) 139  47 

+  Merleru  (isle) 139  62 

•¥  Pano  (west  point) 39  60 

+  Port  Palermo  (the  casUe) J40  2 

—  StradaBianca l ..'.i40  8 

—  Valde  Orea 40  19 

*  Saseno  (isle,  on  the  hill) 40  29 

+  Aulona  (Douanne) 40  27 

—  Pointe  Samana  (centre) 40  48 

—  Cape  Lacbi  [tower) 41  10 

-f  Durazzo  (the  highest  marabut)  ..41  17 

-CapePali 41  23 

+  Cape  Rodoni 41  37 

—  St.  Jouan  di  Medua 41  48 

—  Duleigno  (Marabut) 41  63 

—  Antivari  (Point) 42  2 

«  Budna  (St.  -Nicolas) 42  16 

—  Point  d'Ostro  de  Cattaro '.42  23 

+  S.  Marco  (isle,  the  fort)  Ttagusa.  42  37 
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AitroBomcal,  Magnetical,  and  Meteoroh^cal  Obttroationt. 
By  Col.  Beaufoy,  F.FlS. 

Bushiy  Heath,  near  Stanmore. 
LuitBdeSI°3T'U-37"Koi1h.    LaD()ladr  Wot  Id  time  V  WW. 

Astronomcat  Obiervatum. 

•-*»•  ■™'««i-  j&Si'.S'.'r'; »  cy  f. «-.  Ti«aii..w,. 

Magnetical  Obiervatiom,  1820.  —  Variation  Wett. 
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March  1st,  the  needles  were  unsteady;  during  the  night  of  the 
2d,  there  was  a  violent  storm  of  wind  from  a^f.  accompaiiied 
with  snow.  ,-.         ■ 
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Rain,  by  tlie  ptnvianieter,  between  noon  the  1st  of  March, 
and  noon  the  Ist  of  April  0-246  inch.  The  quantity^  that  fall 
on  the  roof  of  my  observatory,  tiuring  the  same  penod,  0-263 
inch.  Eraporation,  between  noon  the  tst  of  Marchj  and  dooq 
the  Ut  of  Apiil,  4-17  inches. 
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Tlie  obtenaliou  in  rack  llae  of  Ihe  table  applj  to  a  period  of  tweatj-foar 
hoan,  bcglonin|r  nl  9  A.M.  on  (be  day  indicated  ia  the  flnl  colttam.  A  ilftkb 
denntn,  that  the  retult  ig  included  ia  (be  next  rirfiowing  ohservutiva. 
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TUTiMamtk.^\.  CloBdji  «  •IroDs  ^t  at  wind  datlDs  Ike  ai^L  S.  mgfe 
wiad  cBBtiiua  i  toae  uiaw  abevt  levea,  a.  n.  i  Tery  ttomj  Bifkl  i  nod  dmaagc 
wu  do«c  M>  tkb  and  Ibe  preceding  night  to  bgildlnp  and  (Wden  walli  in  ihli 
nctgkbtHUtead.  3.  The  wind  Mill  ver;  high  tnm  NW,  thangh  ■  Ine  clear  Born- 
I^  4.  Ftoa  wrrnlac:  Obnu.  S,  7)ac.  6.  Snae  ibow  In  the  nMniag. 
T.  BMW  In  the  nl^l.  8—10.  line.  II,  IS.  Hoar-riMl.  IS.  Clondji  fine. 
14—11.  OtercMt.  IT.  Thick  fug.  18— tO.  Clnndj.  SI.  Lnaar  kalo  aad 
eoranaat  night,  followed  bj  wind  and  rain.  99.  Clcndy  and  floe.  S3.  Wind;. 
84,  S5.  aoad;.  90.  Hoar-ftoM:  ihowery.  81.  dondji  light  ibowm. 
■9.  Unci  the  lanar  edlpie  verj  well  ttan  a  Strafw  at  night  afterwaidk 
30.  Fine:  amemmbui  Orrat,    91.  HMU-h^xli   flor. 


RESULTS. 

WIndt:  NE,a|  N,4t  XW.Si  W,8|  9W,a,  S,l,SE,a|    Vw.«. 
Bnrooieter:  Mean  height 

ForlbeMODtb ^ 99-911  iiiehn. 

Forihe  lanar  period,  ending  ibeflih SO-Oig 

For  14  dayt,  mdinglhe  lit  (ouan  nurlh) 99-911 

For  11da3Fi,  ending  the  Uih  (bduii  loMh) 3IM>I9 

For  I4daji,  endiog  Ike  98ch  (dmod  north) 99-9ei 

TberaMDclert  Mean  height 

For  the  monlh 41-381° 

For  the  lunar  period,  ending  at  aboTB 3S'SS9 

ForSOda}!,  tbeiualnPbcei 3M66 

Hygrometer:    Mean  for  the  month 78 

ETaporaiiun , S-08  Inch, 

«*<" 0-S7 

•«■•  The  mewi  icmperatnre  ofthli  month  at  ToUaJiimt  (two  da;i  being  lapplicd 
from  the  abs(eabterTBllona)wai4l'4eo.  The  rain  (here  watO-sa:  llw  mcuef 
(ha  tufrewfla-,  64".  The  geserai  atnutphere  of  Ihr  diilricl,  I  MHpecl,  wa^  Id 
p^Mofhnmidltj,  betweea  (he  two:  the  luiltiunci](.aDd  their  eipoinret  differloa 
mnch  to  be  bJrl j  comparable. 


LtA»nri»rji,  Strttfird,  F.^rt*  ifrnfA,  91,  isa".  L.  HOWARD. 
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AlttlCLB  h 

On  tkt-  Skaehing  Ptnodtr,  usually  calUd  Oxymtuiate  of  iJmi, 
By  ThomsB  Thomaon,  M.D.  F.R<S< 

In  a  preceding  miinber  of  the  Ami^  of  Phibuofhy,  toL  ^< 
p.  182,  I  stated  Terjr  briefly  Uie  result  ot  a  set  of  experimeata ' 
iritich  I  had  made  on  Mr.  Teniumt's  bleacluDg  powder.  la  these 
experhneats  I  employed  nitjate  of  silver  to  detennine  the  quaii' 
tity  of  chlorine  contaiaed  in  the  sofaihte  part  of  the  salt ;  butthia 
method  is  not  G^>^)le  of  detecting  the  whole  of  the  chloiinc,  ac 
least  without  precautions  which  1  neglected.  This  was  ^iowd 
in  a  satisfactorr  manner  by  M.  Gay-Lussac  in  the  obserratioDii 
with  which  he  ftivouted  me  on  mV  mode  of  analysis  (Ann.  de 
Chim.  etde  Phys.  x.  425,  and  xi.  lOS).  When  nitrate  of  silver 
is  dropped  into  a  solution  of  chloride  of  lime,  the  nitric  acid 
unites  with  the  lime,  while  the  chlorine  and  the  silver  are  precJ- 
pitated  in  the  state  of  chloride  of  Bilver.  But  the  silver  existed 
m  thi  nitrate  in  the  state  of  an  oxide,  while  in  the  chloride  of 
silver  it  is  in  the  metallic  state.  What  then  has  become  of  the 
oxygen  of  the  oxide  of  silver  1  If  after  dropping  nitrate  of  silver  , 
into  the  solution  of  chloride  of  Hme  tiQ  no  farOier  precipitation 
take  place,  we  pour  off  the  sn^matuit  liquid,  and  aecompose  it 
by  the  emlioation  of  a  moderate  heat,  oxygen  gas  is  disengagedi 
and  if  the  residual  matter  be  dissolved  in  water  acidulated  witit 
nitric  acid,  we  shall  find  that  a  gortion  of  chloride  of  silver 
remains  behind.  From  this  experiment,  for  which  1  am  indebted 
to  Qay-LuBsac,  it  ia  obvious  that  nitrate  of  silver  does  notprwa^  - 
pitate  all  ihe  chlorine.  We  see  Ukewiaa  the  rmaon  of  diiy,  aod 
Vol.  XV.  N»VI.  2C  '■  ■■■      '-■OOjilc 
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we  we  also  what  has  become  of  the  oxygen  of  the  oxide  of 
Bilyer.  One  portion  of  the  silver  is  reduced  to  the  metallic  state, 
and  precipitates  in  combioation  with  the  chlorine ;  while  another 
portion  remaining  in  the  state  of  oxide  unites  with  chloric 
acid,  into  which  a  portion  of  the  chlorine  has  been  changed ;  and 
the  chlorate  of  silver  thus  formed  remains  in  solution  in  the 
liquid.  It  is  easy  to  see  how  much  of  the  chlorine  is  precifo- 
tated  in  this  case,  and  how  much  of  it  is  converted  into  chloiic 
add.  Five-sixths  of  the  silver  must  be  reduced  to  the  metallic 
state,  and  unite  with  chlorine  ;  the  remjiining  sixth  will  continue 
in  the  state  of  oxide,  and  will  unite  with  one-sixth  of  the  chlo- 
rine, which  has  been  converted  into  chloric  acid  by  uniting  with 
five  atoms  of  oxygen  given  out  by  the  reduced  silver.  Thtis  it 
appears  that  when  chloride  of  lime  is  analyzed  by  meaua  of 
nitrate  of  silver,  one-sixth  of  the  chlorine  is  converted  into  chlo- 
ric acid,  and  escapes  detection. 

1  have,  therefore,  had  recourse  to  the  following  method  of 
«nal3rzing  chloride  of  lime,  which  I  consider  as  accurate,  and  as 
attended  with  fully  as  little  difficulty  as  the  method  which  I 
employed  formerly.  My  experiments  were  made  upon  a  tut 
large  scale ;  but  it  is  obvious  that  the  scale  might  be  very  much 
diminished,  without  injuring  the  accuracy  of  the  results. 

2714  grains  of  bleaching  powder  recently  prepared,  but  veiy 
moist,  were  put  into  a  retort,  the  we^t  of  which  had  been  pre- 
viously ascertained,  and  marked  npon  the  glass  with  a  diamond. 
To  the  beak  of  the  retort  was  luted  a  bent  tube  to  eoavey  any 
gaaeons  pioduota  mio  glass  jars  standing  upon  the  sh^  of  th« 
water  trough.  The  retort  was  put  into  the  sandpot  of  a  fnmace, 
and  was  gradually  heated  neany  to  redness,  and  kept  at  that 
temperature  till  all  the  gaseous  products  ceased  to  come  over. 
Suimg  this  process,  which  lasted  about  four  hours,  there  were 
•xtrioated  the  following  gaaes : 

Oxygen  gas 333*48  cubic  inches. 

AzoUc  gas 20-33 

corrected  to  the  mean  pressure  and  temperature, 

Kow  333'48  cubic  inches  of  oxygen  gas  weigh  USHX) 
20*33  cubic  inches  of  axotic  gas  weigh.,      6*02 

Total  weight JI902 

The  bat  of  weight  sustained  by  the  Meachingpowderawmmted 
to  876  Kit. ;  consequently  the  water  driven  tm  from  the  powder 
by  the  distiUation  amounted  to  7&6'98  gts. 

I  presume  that  the  read^  is  aware  that  it  is  dready  known 

diat  the  bleaching  powder  is  a  c<Hnbination  of  chlorine  and  lime, 

-  or  a  chloride  of  ume.    I  sujqx>8e  him  aware  also  that  when  lins 

li  hcftfld  to  ndnsas,  tad.  a  cuiMBt  of  ahloriae  paued  through  it, 
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th«  line  is  decomposed,  giving  out  its  oxygen ;  while  the  chlo- 
rine uniting  to  the  calcium  conatitutefl  chloride  of  calcium.  I 
■uppoBe  him  aware  likewise  that  an  atom  of  oxygen  ia  equivalent 
to  naif  a  volume,  and  an  atom  of  chlorine  to  a  whole  volume. 
Hence  in  the  above  process,  for  every  volume  of  chlorine  that 
unites  to  the  calcium,  half  a  volume  of  oxygen  gas  is  disengaged. 
"We  can,  therefore,  easily  determine  how  much  chlonne  exists  in 
chloride  of  calcium,  provided  we  know  the  quantity  of  oxygen 
gas  disengaged  from  the  lime  during  the  formation  of  chloride  of 
calcium ;  fojc  the  bulk  of  the  chlorine  will  be  just  double  that  of 
the  oxygen  gas. 

Now  when  chloride  of  lime  is  exposed  to  heat,  the  lime  is . 
decomposed,  in  consequeoce  of  the  superior  affinity  of  the  chlo- 
rine  for  calcium  at  a  high  temperature.  The  lime  gives  out  its 
oxygen,  and  the  chloride  of  Eme  is  converted  into  chloride  of 
calcium.  This  is  what  happened  in  the  preceding  experiment. 
It  is  obvious,  tiierefore,  that  m  order  to  deteiTaioe  the  volume  of 
chlorine  contained  in  the  2714grB.  of  bleaching  ponder,  we  have 
only  to  double  the  vdlurne  of  oxygen  gas  dLsengaged.  W^e  have 
seen  that  the  oxygen  amo^ted  to  333-4S  cidnc  mches ;  there- 
fore, the  chlorine  must  have  amounted  to  666'96  cubic  inches  ; 
but  the  specific  gravity  of  chlorine  gas  is  2'600,  and  lUO  cubic 
inches  of  it  under  the  mean  temperature  and  preas,ure  weigh 
76'25  gra.  Of  consequRnce,  666*96  cubic  inches  of  chlorine £f^ 
are  equivalent  to  508*557  grs. 

Having  thus  dcterminetTtfae  quantity  of  water  and  of  chlorine 
which  the  bleaching  powder  contained,  it  still  remained  neces- 
sary to  ascertain  whether  any  muriatic  acid  was  present  in  it. 
For  this  purpose  I  digested  the  matter  which  remained  in  the 
retort  in  repeated  portions  of  distilled  water  till  all  the  muriate  of 
lime  (chloride  of  calcium)  in  it  was  dissolved ;  but  as  there  was 
obviously  an  excess  of  lime  in  the  bleaching  powder,  part  of 
which  would  be  dissolved  by  the  water  along  with  the  muriate  of 
lime,  I  caused  a  current  of  carbonic  acid  gas  to  pass  through  it 
till  the  lime  was  all  separated  in  the  state  of  carbonate.  The 
liquid  was  then  freed  from  this  caibonate  by  the  felter.  Thfe 
liquid  which  passed  through  the  filter  was  a  solution  of  tnmia^ 
of  lime  in  water.  It  weighed  34,343*75  grs.  and  its  specific 
gravity  was  1*026 :  100  grs.  of  it,  being  evaporated  to  diyness, 
left  3*4  grs.  of  chloride  of  calcium  dned  in  the  .temperature  of 
610°;  therefore  the  quantity  contained  in  the  whole  .Uquid 
amounted  to  1167*6875  grs. 

Now  when  this  chloride  of  calcium  is  dissolved  in  water,  it  is 
converted  into  mnriate  of  hme;  and  1167*6875  grs.  of  chloride 
of  calcium  is  equivalent  to  1362*0592  grs.  of  muriate  of  hnte. 
Now  muriate  of  lime  is  a  compound  of  one  atom  muriatic  acid 
(4-625)  +  one  atom  Ume  (3*626) ;  therefore,  1362-0592  ere.  of 
muriate  of  hme  contain  757*973  errs,  of  muiiatic  acuL  and 
694-0862  grs.  of  hme.  7-         i 
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We  have  seen  that  tbfr  cMorine  coataiDed  in  the  bleaching  salt 
wdghed  S08'667  gn.  Now  if  we  Buppose  this  chloiine  to  be 
converted  into  muriatic  acid,  it  would  mcreaee  in  the  pimiortioQ 
of  4-5  :  4-626  ;  so  that  it  would  become  522-684  grs.  Thus  the 
muriatic  acid  which  was  extracted  from  the  bleaching  powder 
exceeds  that  which  would  have  been  formed  by  the  coQversicMi 
of  the  chlorine  into  muriatic  acid  by  (757-973  —  522-684  =) 
235-289  grs.  This  quantity  must  have  existed  in  the  bleaching 
powder  in  the  state  of  muriatic  acid,  and  it  muat  have  been  in 
combination  with  lime.  Now  235-289  grs.  of  muriatic  acid 
require  for  saturation  184' 4  grs.  of  hme ;  consequently  the 
bleaching  powder  contained  419-689  grs.  of  mmiate  of  Urns, 
equivalent  to  362-46  grs.  of  chloride  of  calcium. 

It  was  first  demonstrated  by  Mr.  Dalton,  and  has  since  been 
amply  confirmed  by  my  own  experiments,  and  by  those  of  other 
chemists,  that  bleaching  powder  (supposing  it  pure)  is  a  com- 
pound of  one  atom  chlorine  +  two  atoms  bme.  Now  the  chlo- 
rine contained  in  the  bleaching  powder  weighed  508-557  gn. 
and  it  was  combined  with  (594-0862  -  184-4)  x  2  =  819-3724 

K.  of  lime.    This  agrees  very  nearly  with  the  theoretical  nnm- 
,  which  is  818-4538. 

From  the  preceding  analysis,  it  appears  that  the  2714  grs.  of 
bleaching  powder,  subjected  to  analysis,  contained  the  following 
ingredients : 

Sobbichloride  of  lime 1327-9294 

Water 766-9800 

Mnriate  of  lime 419-6890 

2503-5984 
Loss 210-4016 

Total 2714-0000' 

This  loss  was  found  among  the  residue  which  remained  on  the 
filter  when  the  liquid  containing  the  muriate  of  lime  was  sepa- 
rated from  the  undissolved  portion.  This  undissolved  portion 
weighed  697-6  grs.  It  contained,  however,  half  the  lime  that 
haa  been  united  to  the  chlorine,  and  which  we  have  seen  above 
amounted  to  409-6862  grs. ;  so  that  there  appears  to  be  a  suiplus 
amounting  to  77-5122  gra. ;  but  this  was  owing  to  the  lime 
having  absorbed  carbomc  acid  while  drying  in  the  open  air. 
Accordingly  100  grains  of  this  residue  being  dissolved  in  nitric 
acid  lost  Ir5  grs.  in  weight,  so  that  the  whole  would  have  lost 
80224  grs.  vrhicb  comes  within  2^  grs.  of  the  surplus. 

On  analyzing  this  white  powder  on  the  filter,  I  found  it  to  be 
.  a  mixture  of  quicklime,  carbonate  of  lime,  and  a  little  claycr 
matter,  with  waich  the  lime  no  doubt  bad  been  contaminated. 
If  we  reduce  the  substances  found  by  the  preceding  attalysis  to 
100  parts,  we  shall  obtain  the  composition  of  our  bleaching 
powder  as  follows : 

D.q,t,:scbyG0C>^lc 
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Subbichloride  of  lime 48-93 

Muriate  of  tinte 15-46 

Water 27-86 

Uncombined  lime  and  impurity 7'75 

100  00 

The  moat  Borprising  tiung  connected  with  tlua  analysis  is  tbe 
very  ereat  proportion  of  water  whi6h  the  bleaching  powder 
contamed,  amounting  to  27-86  per  cent,  I  do  not  believe  that 
the  whole  of  this  quantity  could  have  been  preseift  in  it  when  it 
was  orieinaUy  prepared.  The  46-7  grs.  of  lime  which  100  gm. 
of  the  bleaching  powder  contained,  supposine  it  in  the  state  of 
slacked  lime,  or  hydrate  of  hme,  when  originally  employed,  as  it 
undoubtedly  was,  would  have  contained  omv  10  grs.  of  water,  or 
little  more  than  one-third  of  the  quantity  oi  water  really  present 
in  the  powder.  1  am  disposed  to  ascribe  this  surplus  of  water 
to  some  accidental  exposure  of  the  bleaching  powder  to  mois- 
ture, during  a  voyage  nrom  Belfast,  where  it  was  manufactured, 
to  Glasgow,  where  I  analyzed  it. 

The  reader  would  obiierve,  that  besides  the  oxygen  gas,  I 
obtained,  during  the  exposure  of  the  bleaching  powc^r  to  beat, 
20^  cubic  inches  of  azotic  gas,  or  six  graius.  That  the  reader 
may  understand  the  way  in  which  this  azotic  gas  came  to  be 
mixed  with  the  oxygen  gas,  and  the  correction  which  must  be 
introduced  into  the  analysis  in  conBeq.uence,  it  will  be  necessaiy 
to  explain  how  the  volume  of  oxygen  gas  and  of  azotic  gas  was 
determined.  After  the  process  was  at  an  end,  the  volume  of  gas 
extricated  was  easily  determined,  as  it  had  been  received  into 
glass  jars  graduated  to  cubic  inches,  I  merely  reduced  the 
volume  thus  found  to  what  it  would  have  been  had  the  thermo- 
meter stood  at  60°,  and  the  barometer  at  30  inches.  To  deter- 
mine the  volume  of  common  air  which  was  mixed  with  the 
oxygen  gas  thus  evolved,  the  method  which  X  took  was  this : 
Aner  the  whole  apparatus  was  cold,  and  the  retort  with  its 
contents  w^gbed,  in  order  to  know  the  loss  of  weight  which  the 
bleaching  powder  had  sustamed,  I  replaced  the  retort  in  the 
sandpot,  and  raised  the  fire  to  the  same  intensity  as  it  had  been 
at  during  the  experiment,  and  I  kept  it  in  this  state  as  Ions  as 
any  common  air  continued  to  be  driven  into  a  graduated  glass 
jar  standing  over  the  water  trough  on  purpose  to  receive  it.  The 
volume  of  air  thus  driven  out  of  the  retort  amounted,  estimated 
at  the  mean  temperature  and  pressure,  to  274-  cubic  inches.  This 
quanuty  of  consequence  was  deducted  from  the  volume  of  gas 
obtmned  ;  because  it  is  obvious  that  this  volume  of  common  air 
must  have  been  driven  out  of  the  retort  by  the  heat,  and  that  it 
must  have  mixed  itself  with  the  oxygen  gas  in  the  jar,  Tioyf 
97  j.  cubic  inchel  of  common  air  Rr«  composed  of 

DiqitlzscbyGOOqlC 
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OiMcea.  j.^.- 5-775 cubic inebes. 

Aiote 21-725 

27-600 

The  next  step  wu  to  determine  the  purity  of  the  oxygen  ns 
obtained  from  tne  bleaching  powder.  This  wks  easily  done  oy 
mixing  a  measured  qtiEUitity  of  it  with  hydrogen  gas,  burning  the 
mixture  by  means  of  an  electric  spark,  and  noting  tJte  diminution 
bf  btillc.  One-third  ef  this  diminution  denotes  the  rolume  of 
o^gen  gaa  present  in  the  mixture  before  the  combustioa.  By 
tiM  method,  I  eaeertained  the  proportions  of  oxycep  and  azote 
tha.t  existed  ia  my  gas.  I  may  state  the  reaolta.  The  gas  waa 
t-eceiv^ed  in  three  jars  of  unequal  sizes,  l^e  gas  in  these  three 
jars  was  composed  as  follows  ; 

Fintjar SS-f  oxygen  +  16j-  azote. 

Second  jar 91-6  +     8-4 

Third  jar 934-  +     6f 

Knowing  the  volume  of  gas  in  each  jar,  it  was  easy  to  deter- 
mine the  absolute  quantity  of  azotic  gas  present.  It  amounted 
to  42'05  cubic  inches.  Deducting  the  21-725  cubic  inches 
which  existed  in  the  common  air  of  the  retort  driven  offby  heat, 
there  remained  a  surplus  of  £0*33  cubic  inches  of  azote. 

A  very  simple  consideration  of  the  phenomena  of  the  process 
will  enable  us  to  account  for  this  surplus  of  azodc  gas.  "nie 
extrication  of  the  oxygen  gas  from  the  bleaching  powder  lasted 
four  hours.  It  was  accompanied  by  the  extrication  of  755-98 
mains  of  water,  which  came  off  chiefly,  if  not  entirely,  during  the 
nrst  hour,  and  it  was  totally  converted  into  steam.  Now  755*98 
groins  of  water  are  very  neariy  2*98  cubic  inches ;  and  when 
water  is  converted  into  steam,  its  bulk  increases  about  1700 
times ;  so  that  the  bulk  of  the  steam  from  this  quantity  of  water 
-would  be  5066  cubic  inches.  All  this  quantity  would  pass 
Successively  through  the  retort ;  the  consequeuce  would  be  that 
&  much  greater  proportion  of  the  common  air  of  the  retertwouM 
pass  into  the  receiver  than  would  have  been  driven  out  by  the 
simple  expansion  caused  by  the  heat ;  this  air  in  the  retort 
being  replaced  by  the  steam ;  but  after  the  steam  ceased  to  form, 
it  would  be  driven  out  of  the  retort  in  its  turn  by  the  oxygen  gas 
that  still  continued  to  be  evolved ;  so  that  ultimately  the  retort 
would  contain  only  pure  oxygen  gas  expanded  to  the  decree 
produced  by  the  hefit  to  which  the  retort  was  exposed.  Th^ 
this  was  really  the  case  was  obvious  from  this  circumstance. 
After  the  retort  was  allowed  to  cool,  it  was  found  perfectly  dry ; 
of  consequence,  all  the  steam  had  been  driven  out  of  it.  The 
surplus  of  azote  then  found  in  tfa,e  gas  had  been  driven  ont  of  the 
retort  by  the  steam,  audits  place  in  the  retort  hftd  heen  «ltr- 
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taaidy  ntpplied  by  a  qnastltf  of  oxwea  ^  exmedr  eqatl  to  it' 
Bt  Tohime ;  cooM^Qently we  ong^ to  naVe  increwed thepredaoai' - 
of  oxygen  g^  by  20-33  oabio  inchei  of  ox^wen  gu.  Tnie  in^ 
eates  an  uUitiontl  qnanti^  of  chlorine  in  the  bleaching  powder 
equiYaleot  to  40*86  cubic  inches,  or  31  grs.  Now  31  en.  of 
lAloriae,  in  order  to  be  conrertod  into  subbicbloride  of  lime, 
most  unite  with  60  gn.  of  lime.  We.mnat,  &tti«fbra,  add  81 
grains  to  the  qsantity  of  subbichloride  of  Ums  which  we  found 
m  the  bleaching  powder,  and  subtiact  60  grains  ftom  the  qoan- 
ti^  of  UQCombined  lime,  which  we  stated  it  to  oontsin.  This 
wiU  make  the  true  constitution  of  the  bleaching  powder  as 
follows : 

Sobbichloride  o^lime 1408-9394 

Muriate  of  lime 419-6800 

Water. 766-9800 

Loss 129-4016 

2714-0000' 

The  true  composition  then  of  the  bleaching  powder  reduced 
to  100  parts  is  as  follows : 

Subbicblcnide  of  lime 61'91 

Monate  of  lime. 15  46 

Water 27-86 

Vncombined  lime 4-77 

100-00 

So  that  rather  more  than  half  of  the  powder  consisted  of  pura 
anbbichloride  of  hme,  while  the  remunder  consisted  of  matter  of 
no  efficacy  for  Ueaching. 

I  was  long  at  a  loss  to  acconnt  for  the  great  proportion  of 
water  which  this  speoimea  of  bleaching  powder  contained ;  hnt 
I  now  conceire  that  the  following  explanation  will  enable  ua  to 
account  for  it.  The  Bulphuric  acid  xaeA  in  die  procesB  was  rerv 
weak  ;  namely,  about  the  spectfic  gravity  1*6,  instead  of  1-70, 
which  is  the  specific  gravity  required  by  law  in  Great  Britain. 
The  consequence  would  be  that  a  portion  of  the  water  of  tfaa 
acid  would  be  driven  over  into  the  receiver  along  with  the  chio-' 
rine  gas  by  the  heat  required  to  disengage  that  gas. 

The  extraordinary  strength  of  the  Bpecimen,  which  will  sur- 
prise both  manufacturers  and  bleachers,  and  which,  I  have  reason 
to  believe,  greatly  exceeds  what  can  possibly  be  made  in  the 
lar^e  way  by  the  usual  process,  is  most  probably  owing  to  its 
having  been  taken  from  the  suiilace  of  the  lime  ezposea  on  tho 
bottom  of  the  receiver,  which  is  always  much  nearer  a  state  of 
saturation  than  any  other  portion  of  the  powder.  The  specimeo 
examined,  therefore,  serves  rather  to  show  to  what  strength  the 
Wtwhing  powder,  can  be  swde  than  to  give  a  fiur  avoflm-of 
6  0 
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what  is  uawtOy  exposed  to  Bale.  Bat  I  have  likewise  aobjecled 
to  analysia  a  quantity  of  bleaphine  powder,  vfaicb  I  have  reaaon 
to  believe  cooatituteB  a  pretty  rair  specimeix  of  the  average 
atrength  at  nhich  the  powder  is  tuaally  exposed  to  sale,  Ina 
waelyaiB  wan  conducted  precisely  as  the  fonuer,  and  npon  neariy 
48  great  a  scale.  To  be  quite  sure  of  extricating  the  whole 
oxygen  gM  fhns  th«  powder,  I  raised  it  in  the  retort  to  an  iiici. 
pient  red  heat,  and  kept  it  in  that  state  for  a  considerable  time, 
The  qoanti^  of  bleacfaine  powder  analyzed  was  1 123  grains, 
]  fovnd  Its  constitaeDts  as  follows : 

Subbichloride  of  lime 410-135 

Muriate  oflime 207-720 

Water. 190-100 

UDcombined  lime,  and  in^pHrity, . . .  316*045 

U23000 

AVbcn  UiflM  are  radnced  to  the  proportional  nnmben  ftv  100 
|wrtt  of  the  powder,  we  find  it  constitiited  as  follows ; 

Snbbichloride  oflime 36-62 

Muriate  of  lime '. 18-50 

Water. 16-93 

yp<}(«at>ined  Ume*  Stc 28-05 

JOO-OO 

Hie  great  difibrence  betweea  this  powder  and  the  former  con. 
sists  in  the  quantity  of  mtcombined  lime.  The  proportion  of 
mivt|ite  oflime  is  oesily  the  same  in  both-  This  I  think  renders 
it  {jioboble  that  the  muriate  of  lime  is  tbrmed,  at  le^  chiefiy, 
during  the  process  of  manu&cturing  the  bleaching  powder. 
Both  of  these  samjdes  were  quite  freui,  and  were  tran^pprted 
iptp  my  laboratory  ut  bottles  well  sealed  up. 

Besides  the  variaticm  which  frequently  occurs  ip  the  original 
<|uali^  of  the  powder,  arising  sometinaes  from  defective  satnra^ 
bon  of  the  lime  with  chlorine,  and  sometimes  from  a  conversion 
pf  that  gas  into  muriatic  acid,  or  to  these  two  causea  ctunbined, 
it  is  also  subject  to  4«te|ior^on  by  keeping,  beii^;  gradually 
G<)&y£rt94  ipto  muriate  of  Ump. 


Article  II. 

0*1  the  Composition  of  Chloride  of  Sulphur,    By  Thomas  Thorn- 
'     ■       ■  "^  "son,  M.D.F.R.S. 

This  substance  was  discovered  by  me  in  1803,  and  described 
is  p.  ft^  published  ^1  Nicholson's  Journal,  far  October,  1803,. 
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entided  "  On  the  CompoundB  of  Snlphor  and  Ozj^n,"  In 
tlutt  paper,  I  attempted  an  analyais  ot  it ;  but  at  tJiat  time  the 
data  upon  which  I  had  to  go  were  so  inaccnrate  that  nothing 
mora  than  an  imperfect  approximation  could  be  e^cted. 
There  was  one  foct,  however,  which  I  pointed  oat,  which  has 
been  totally  overlooked  since,  though  it  is  of  considerable 
.  importance,  and  though  it  will  aerre  to  account  for  variatioaa 
that  have  been  obaerved  in  the  properties  of  chloride  of  sulphur 
by  the  few  chemists  who  have  pubhihed  detailed  accounts  of  ita 
nature.  The  &ct  to  which  I  allude  is  that  it  varies  in  its  compo- 
sition accordiogto  the  propoitiMi  of  the  constituents  employed 
in  forming  it.  Thus,  for  example,  no  two  chemists  have  stated 
the  specinc  gravity  of  the  chloride  of  sulphur  the  same. 

I  found  the  specific  gravity  of  the  fiist  portion  of  it  which  I 

prepared  to  be 1-623* 

Berthc^et,jun.  found  it Kt 

Bucholi. 1-699J 

Sp.  gr.  of  a  new  portion  lately  made  by  me,  .  1-678U 

I  conclude  from  the  preceding  table,  that  the  composition  of 
the  portion  of  chloride  of  sulphur,  which  served  for  my  experi- 
ments in  the  original  paper  which  I  published  on  the  subject,  was 
different  from  that  whose  specific  gravity  was  1-699. 

It  will  be  Bf  en,  by  consulting  my  paper  already  referred  to, 
that  one  part  of  sulphur,  when  converted  into  chloride  of  sul- 
phur, weighed  2'63  parts.  Now  as  a  portion  of  the  sulphur  was 
volatilizecT  during  ptp  pfocess,  and  as  the  chloride  was  not 
rigidly  weighed  (for  at  that  time  I  was  not  in  possession  of  a 
pair  of  Bcales  large  enough  to  weigh  the  Woulfe's  bottle  contain- 
ing the  chloride,  and  I  was,  therefore,  obliged  to  pour  it  into 
another  smaller  vessel) ;  but  a  certain  portion  of  it  lost ;  the 
probability  is,  that  my  chloride  was  a  compound  of  one  atom  of 
sulphur  and  one  atom  of  chlorine.  Had  no  sulphur  been  vola> 
tilized,  and  had  the  chloride  been  a  compound  of  an  atom  of 
sulphur  and  ^  atom  of  chlorine,  then  one  part  of  Hulphor  would 
have  been  converted  into  3'3^  of  chloride  of  sulphur.  The  quan- 
tity ^hich  Berthollet  obtained  approaches  very  nearly  to  the 
reqiusite  weight;  for  when  lus  prodtipts  are  calculated  by  the 
correct  data  at  present  in  our  possession,  it  will  be  seen  tha^  one 
part  of  eidpbur  was  converted  by  hun  into  3-123  parts  of  chlo- 
ride of  sulphur,  ^  Buchoh,  on  the  contrary,  obtained  from  one 
part  of  siuphifr  only  2'U  parts  of  cMoripe  of  sulphur.  This 
approaches  nearest  to  what  I  obtained,  and  shows  either  that 
his  process  h^  not  been  carried  ho  far  as  that  of  Berthollet,  gr 
^at  a  greater  loss  had  been  sustained  by  him.  |j 


V'^.^^  .         ... 

9eitfie|-  my  analytical  experimeqts,  nor  those  of  Berthollet  or 

i,j.  I«6. 
1,  i.  1«5, 
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Gehlen,  are  of  saoh  a  nabue  as  to  exhibit  thi  real  compontioa 
of  this  substance.  Indeed  a  good  analyticai  result  was  at  that 
time  unlikely ;  not  merelr  because  we  were  ignorant  of  the  tnie 
nature  of  the  compound,  but  because  the  curiouBBoite  of  change* 
which  it  uadei^oes,  when  left  in  contact  with  water,  coold  not 
be  underetood  till  the  nature  and  properties  of  hyposnlphnroat 
acid  had  been  investigated. 

Before  proceeding  to  the  analysis  of  chloride  of  snlphBr, 
which  is  to  constitute  the  subject  of  this  paper,  I  beg  leave  to 
return  my  thanks  to  Mr.  Herschell  for  his  paper  on  the  hypoanl- 
phurous  acid,  published  in  the  first  roiume  of  the  Edinbor^ 
Philosophical  Journal.  It  is  an  excellent  pt^r,  and  doea  great 
credit  to  the  author  both  as  an  experimenter  and  a  philosopher. 
I  was  myself  aware  of  a  jgood  many  of  the  facts  iM>ntaiDed  ia 
that  paper  before  its  publication,  but  by  no  means  of  the  whole 
of  them.  Indeed  it  was  a  &ct  contaiued  in  it,  new  to  me,  that 
suggested  to  me  the  new  analysis  of  the  chloride  of  solphnr 
which  I  am  going  to  describe.  The  fact  to  which  I  allude  is  Uie 
gradual  decomposition  of  hyposulphate  of  sitver,  when  left  in 
solution  in  water,  and  its  conversion  into  sulphuret  of  ailrer. 
TTiis  put  me  in  mind  of  a  phenomenon  which  I  nad  observed  in 
my  former  rude  attempts  to  analyze  the  chloride  of  sulphnr,  and 
which  I  was  unable  to  account  for — I  mean  the  change  of 
colour  which  the  precipitate  (from  water  in  which  the  chlorida 
of  sulphur  has  been  agitated),  by  means  of  nitrate  of  silver, 
undergoes  from  white  to  brownish-black.  The  knowledge  of  the 
spontaneous  change  of  hyposulphite  of  stiver  into  sulpiniret  of 
silver  suggested  the  cause  of  this  change,  and  induced  me  to 
repeat  my  old  analyBis  with  the  requisite  attention  to  precision ; 
80  true  is  it  that  no  addition  can  be  made  to  any  part  of  che- 
mistry, which  has  not  a  tendency  to  throw  light  upon  other  parti 
of  the  science  apparently  totally  unconnected  witn  the  new  dis- 
coveries. 

42*9  grs.  of  chloride  ofsulphurwere  dropped  into  about  ei^t 
ounces  of  diBtilled  water  contained  in  a  common  phial.  The 
phial  was  immediately  corked  tightly,  and  it  was  agitated 
violently  at  intervals  for  several  weeks.  The  chloride  at  ^at  fell 
pi  the  bottom  of  the  hquid.  It  was  partially  decomposed,  and 
flockq  of  sulphur  separated  by  the  agitation  ;  but  the  decompo- 
sition was  very  slow,  and  at  least  six  weeks  elapsed  before  all 
traces  of  the  chloride  disappeared.  There  was  then  a  quantity 
of  sulphur  collected  at  the  bottom  of  the  phial,  and  the  water 
had  a  considerable  opalescence,  owing  apparently  to  a  portipo  of 
sulphur  suspended  in  it  in  the  s^ate  ota  ver^  minute  jiowder.  I 
allowed  it  to  remain  at  rest  for  a  week  to  give  the  sulphur  lime 
to  subside ;  but  finding  it  continue  as  opalescent  as  ever,  I 
poured  into  it  a  quantity  of  ammdnia  rather  more  than  sufficient 
to  saturate  all  the  acid  which  it  contained,  and  threw  the  whole 
upon  a  fitter.    The  liquid  passed  tbreqgh  coloodMH,  and  4>9 

,. ,-,     e;(XK;;ic- 
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?naiitity  of  sulphur  collected  on  the  filter  weiglied,  wlien  irv, 
7-46  gr». 

The  uqnid  was  neutralized  b^  meuu  of  acetic  acid,  and  iome 
nitrate  of  baiytes  was  dropped  into  it.  No  immediate  efifectwas 
produced  ;  but  aftftr  the  hqnid  had  stood  for  24  hours,  a  sliffht 
precipitate  was  deposited  on  the  bottom  of  the  glass  contaiumg 
the  bquid.  This  precipitate  was  insoluble  m  nitric  acid.  After 
being  washed  and  dried,  it  was  found  to  weigh  two  grains.  I 
considered  it  to  be  sulphite  of  barytes.  On  that  supposition,  it 
is  equivalent  to  0*29  gr.  of  sulphur.  Thus  the  sulphur  obtained 
from  42-9  grs.  of  chloride  of  sulphur  amounted  to  17'75  gra. 

Into  the  liquid  thus  freed  from  sulphuric  and  aulpburoug  aiuds 
I  dropped  a  solution  of  nitrate  of  silver  as  long  as  any  precipi- 
tate continued  to  fall.  The  precipitate  which  first  appeared  had 
the  colour  and  characters  which  usually  distiaguish  chloride  of 
silver  ;  but  when  the  liquid  had  stood  for  some  time,  it  always 
deposited  a  brownish-black  matter,  similar  in  appearance  to 
talphuret  of  silver.  Several  days  elapsed  before  toe  nitrate  of- 
silver  had  precipitated  the  whole  of  the  precipitable  matter,  and 
the  proportion  of  sulphuret  of  silver  increased  considerably 
towards  the  latter  parts  of  the  process.  Indeed  the  sulphuret 
continued  to  fall  after  all  the  chloride  of  silver  had  been  Uirown 
down.  In  order  to  ensure  getting  the  whole  of  the  sulphuret,  an 
excess  of  nitrate  of  silver  was  finally  introduced  into  the  liquid, 
and  the  mixture  was  allowed  to  remain  till  the  hquid  became 
perfectly  clear,  and  continued  so.  The  liquid  was  how  drawa 
off  with  a  syphon,  and  the  precipitate  of  silver  was  washed  with 
distilled  water  till  it  was  perfectly  clear. 

This  precipitate  consisted  obviously  of  two  distinct  sabstances ; 
namely,  chloride  of  silver,  and  sulphuret  of  silver.  To  separate 
them  from  each  other,  I  digested  the  whole  precipitate  in  a  suf. 
ficient  quantity  of  caustic  ammonia  to  dissolve  the  whole  of  the 
chloride  of  silver  i^ich  it  contained.  The  ammoniacal  solution 
was  separated  from  the  sulphuret  of  silver  by  throwing  the  whole 
upon  tne  filter.  The  sulphuret  of  silver  being  sufficiently 
washed  and  well  dried  weigned  15*13  grs. 

•Now  sulphuret  of  silver  is  a  compoujid  of  2  sulphur  +  13-76 
silver.  It  is  obvious,  therefore,  that  15-13  grs.  of  sulphuret  <^ 
silver  contain  1-92  gr.  of  sulphur ;  therefore  the  whole  sulphur 
obtained  from  the  42*9  grs,  of  chloride  of  sulphur  «moonts  tq 
the  following  quantity : 

Omtmt. 

1.  Deposited  firom  the  water 17-46 

2.  In  two  grains  sulphite  of  barytes  . .    0-29 

3.  In  1&-13  grs,  of  sulphuret  of  silver.     192 

19*67 
Now  10-67  m.  wproaches  to  half  the  weight  of  42*9  grs,  which 
Wat  the  wbde  chloride  of  stdphur  subjectea  to  aoalysts,     ,-.      '   . 
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The  ammoniacal  Bolution  of  chloride  of  silver,  being  saturated 
with  muriatic  acid,  let  fall  the  chloride  of  silver  which  it  con- 
tained. This  chloride,  being  well  washed  and  dried,  waa  foand 
to  weigh  83' 7  grs. ;  but  as  chloride  of  silver  k  a  compound  of 
4-5  t^iJoriDe  +  13-75  silver,  it  is  obvious  that  63-7  gre.  of  it 
contain  20'63  ers.  of  chlorine.  This  of  course  is  the  quantity  of 
chlorine  contained  in  the  42'9  grs.  of  the  chloride  of  sulphnr 
subjected  to  analysis. 

From  the,  preceding  details,  it  is  obvious  that  the  chloride  of 
Bulphoi  was  composed  of 

Chlorine 20-63  48-09 

Sulphur 19-67  46-85 

40-30 
Loss 2-60 6-06 

42-90  100-00 

The  loss  of  six  per  cent,  incurred  during  this  analysis  will  not 
perhaps  be  thought  excessive,  if  the  length  of  time  which  the 
amJysis  took  up,  and  the  volatile  nature  of  the  chloride  of  suU 

{ihur,  be  considered.  It  is  probable  that  the  greatest  part  of  Uiis 
osB  was  owing  to  the  escape  of  a  portion  of  the  muriatic  acid 
into  which  the  chlorine  was  converted  by  agitating  the  chloride 
of  sulphur  with  water.  Let  us  now  see  what  inferences  respect- 
ing the  constitution  of  chloride  of  sulphur  we  are  entitled  to 
draw  firom  the  preceding  analytiie.  An  atom  of  sulphur  wei^is 
2,  and  an  atom  of  chlonne,  4-5.  Hence  it  is  obvious  that  oar 
chloride  of  sulphur  was  not  a  compound  of  one  atom  sulphur  -|- 
one  atom  chlorine ;  otherwise  the  chlorine,  instead  of  merely 
exceeding  the  sulphur  a  Uttle  in  quantity,  would  have  been  more 
than  double  its  weight.  If  we  suppose  the  chloride  examined  to 
have  been  a  compound  of  two  atonu  sulphur  +  one  atom  chlo- 
rine, then  the  weights  of  the  sulphur  and  chlorine  would  be  to 
each  other  as  4  to  4-5;  but  4  ;  4-5  ::  45-85  :  51-58.  Therefore, 
if  the  quantity  of  chlorine  obtained  in  the  preceding  analysis  had 
been  51-58  instead  of  48-09,  tbe  chloride  would  have  been  com- 

fosed  exactly  of  two  atoms  sulphur  +  one  atom  chlorine.  Now 
have  littie  doubt  that  from  the  greater  volatihty  of  the  chlorine 
wheb  compared  to  the  sulphur,  the  greater  part  of  the  loss  would 
be  owing  to  the  escape  of  it,  or  of  ihe  muriatic  scid  gas,  into 
which  it  was  converted.  I  conceive  myself,  therefore,  entitled 
to  conclude  that  the  chloride  of  sulphur  which  I  subjected  to 
analysis  was  a  compound  of  two  atoms  sulphur  +  one  atom 
chlorine.     It  was,  therefore,  a  subbichloride  of  sulphur. 

It  is  scarcely  necessary  to  say  that  I  repeated  the  preceding 
analysis  a  second  time  without  coming  any  nearer  the  truth. 
I  conceive  it,  therefore,  quite  unnecessary  to  state  the  details  of 
the  other  analysis.    It  was  condacted  precisely  in  the  suae  way 
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,  and  the  phenomena  which  it  exhibited  tvera 
le. 

Now  that  we  are  acquainted  with  the  composition  of  the  Bub* 
bichloride  of  sulphur,  which  I  subjected  to  analysis,  the  pheno^ 
mena  which  presented  themselves  during  the  analysis,  and 
vbich  I  have  partly  noticed  above,  admit  ofatt  eaey  and  obvious 
explana^tion.  When  the  subbichloride  is  agitated  strongly  in 
water,  it  gradually  deposits  one  half  of  its  sulphur.  The  remain- 
ing half  of  the  sulphur  is  to  the  chlorine  in  the  proportion  of  one 
atom  to  one  atom.  Water  is  decomposed  by  the  mutual  action 
of  the  chlorine  and  the  sulphur  which  continues  united  to  it. 
TTie  oxygen  of  the  water  unites  to  the  sulphur,  and  converts  it 
into  hyposulphurous  acid,  while  the  hydrogen  of  the  water 
unites  to  the  chlorine  and  converts  it  into  munatic  acid. 

Thus  one  half  of  the  sulphur  is  deposited  while  the  other  half 
is  converted  into  hyposulphurous  acid.  The  hyposulphurous 
acid  and  the  muriatic  acid  dissolve  in  the  water.  This  decom- 
position does  not  take  place  at  once,  because,  trom  the  great 
specific  gravity  of  the  subbichloride  of  sulphur,  and  from  the 
viscidity  of  the  sulphur  first  evolved,  great  agitation  and  a  consi- 
derable interval  of  time  are  necessary  before  the  two  hquids  can 
come  sufGcieotly  in  contact  to  act  upon  each  other  so  as  to  pro- 
duce mutual  decomposition.  New  portions  of  hyposulphurous 
acid,  therefore,  and  of  muriatic  acid,  are  formed  at  each  succes- 
sive agitation,  and  dissolved  in  the  water. 

But  hyposulphurous  acid,  in  order  to  be  a  permanent  sub- 
stance, requires  to  be  united  to  a  base  When  merely  dissolved 
in  water,  it  speedily  undergoes  decomposition,  letting  fall  sul- 
phur, and  probably  being  converted  into  sulphurous  acid. 
Hence  the  reason  why  the  liquid  always  continued  opalescent: 
it  was  owing  to  the  continual  decomposition  of  the  hyposulphu* 
rouB  acid,  and  the  continual  evolution  of  new  portions  of  sulphur 
in  proportion  as  the  old  portions  subsided :  but  when  the  hypo- 
sulphurous acid  was  saturated  with  ammonia,  its  spontaneous 
decomposition  was  stopped.  This  was  the  reason  why  the 
hquid  became  transparent,  and  why  I  was  able  to  separate  all 
the  sulphur  from  it  when  it  was  saturated  with  ammonia. 

Hyposulphurous  acid  is  not  precipitated  by  the  salts  of  barytes. 
Hence  it  was  only  the  sulphurous  acid  which  the  hquid  contained, 
and  which  had  wen  formed  at  the  expense  of  the  hyposulphu- 
rous acid,  that  was  precipitated  by  means  of  the  nitrate  of 
barytes. 

Nitrate  of  silver  does  not  precipitate  hyposulphurous  acid,  the 
hyposulphite  of  silver  being  a  soluble  salt.  Hence  the  reason' 
why  nitrate  of  silver  only  threw  down  the  muriatic  acid  leaving 
the  hyposulphite  of  ammonia  still  in  the  liquid,  or  rather  convert- 
ing it  to  hyposulphite  of  silver.  But  Mr.  Herschell  has  shown 
that  hyposulphite  of  silver  is  not  a  permanent  salt,  being  gra- 
dually decomposed  into  water  and  sulphuret  of  silver.     Hence 
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the  reason  of  the  gradual  depoBitioQ  of  sulphuret  of  sQver,  and 
heace  the  reason  oT  the  lengta  of  time  neceusaiy  to  throv  down 
the  acida  ia  the  liquid  by  means  of  nitrate  of  silyer.  Hie 
muriatic  acid  was  immediately  thrown  down  in  the  state  of 
chloride  of  silver ;  but  the  hypoaulphurous  acid  was  coarerted  at 
first  into  hyposulphite  of  silver,  which  slowly  deposited  sulphuret 
of  silver.  Thus  the  muriatic  acid  was  thrown  down  in  the  state 
of  chloride  of  xilver,  while  the  sulphur  of  the  hypo  sulphurous 
acid  was  precipitated  in  the  state  of  sulphuret  of  silver. 

Thus  the  action  of  water  upon  the  subbichloride  of  sulphur 
cannot  be  completely  understood  tiQ  we  know  the  properties  of 
hypo  sulphurous  scicf  and  of  some  of  its  salts ;  but  when  these 
are  once  known,  nothing  is  simpler  or  more  beautiful  than  the 
series  of  decompoBitions  which  take  place  during  the  aoalytical 
experiments  which  I  have  described  in  this  paper.  It  is  not 
surprising  then  that  I  did  not  succeed  in  my  attempts  to  analyze 
the  chloride  of  sulphur  in  the  year  1803.  I  at  that  time  had  no 
notion  of  the  esistence  of  hyposulphuroua  acid,  and  was  not 
aware  of  any  other  acid  compounds  of  sulphur,  except  sulphuric 
and  sulphurous  acids.  It  will  be  seen  by  consulting  my  paper 
published  in  1803,  that  there  was  no  sulphurous  nor  sulpnuric 
acid  in  the  chloride,  but  that  one  or  other  of  them  made  their 
appearance  when  the  chloride  was  agitated  with  water.  It  wiQ 
be  seen  too  that  when  the  liquid  was  precipitated  by  nitrate  c^ 
silver,  the  precipitate  had  a  orown  colour,  and  of  course  must 
have  been  contaminated  with  sulphuret  of  silver.  I  was  not  able 
at  the  time  to  form  any  notion  of  the  source  of  this  sulphuret, 
and  did  not  even  attempt  to  determine  its  quantity.  Indeed  I 
thought  the  quantity  of  it  was  so  small  as  to  be  insignificant,  as 
far  as  the  analytical  results  were  concerned ;  but  the  preceding 
details  are  sutBcient  to  show  us  that  this  notion  was  very  iB 
founded.  Had  I  subjected  100  grs.  of  the  subbichloride  of  sul- 
phur  to.  analysis,  as  I  did  in  1803,  it  is  obvious  that  the  weight 
of  the  sulphuret  of  silver  formed  during  the  analysis  would  hare 
amounted  to  35-27  grs. ;  while  the  chloride  of  silver  would  have 
amounted  to  195-1  grs.  Now  if  the  35'27  grs.  of  sulphuret  had 
been  reckoned  chloride  (as  I  did  in  the  analytical  experiments 
pubhshed  in  1803),  they  would  have  indicated  8'7  grs.  of  chlo- 
rine ;  whereas  in  reali^  they  indicate  4*47  grs.  of  sulphur. 
Thus  the  quantity  of  chlorine  would  have  been  overrated  to  the 
amount  of  8*7  grs. ;  while  the  quantity  of  sulphur  would  have 
been  made  44-  -grs.  below  the  tnilh. 

It  was  equally  out  of  the  power  of  BerthoOet  and  Bucholz  at 
the  periods  when  they  made  their  respective  analyses  to  take 
a  correct  view  of  the  phenomena.  They  were  just  as  ignorant 
of  the  nature  and  properties  of  hyposulphurous  acid  as  f  myself 
had  been.  Of  course  their  experiments  do  not  lead  us  to  any 
correct  views  respecting  the  constituents  of  the  chloride  of  siil- 
phoT  which  they  subjected  to  analysis  ;  neither  are  they  suscep- 
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tibl«  of  being  corrected  by  the  aralicatioD  of  tnofe  recently 
diBCOTered  facts.  Hence  as  iax  as  the  analysis  of  the  chloride 
goes,  their  researches  are  quite  useless.  Had  I  taken  the 
trouble  to  separate  the  chloride  of  silre/  from  the  sulphuret,  and 
bad  I  recorded  the  weight  of  each  in  my  ori^nal  paper,  my  expe- 
riments of  1803  might  have  been  applied  with  ease  to  determine 
the  true  composition  of  the  chloride  of  sulphur  which  1  at  that 
time  subjected  to  analysis  ;  but  the  neglect  of  these  essential 
facts  prevents  the  possibility  of  making  any  use  of  my  experi- 
ments, and  of  course  renders  it  quite  unnecessary  to  correct 
them. 

I  am  of  opinion  that  whenever  sulphur  and  dilorine  are 
united  together  by  my  original  process ;  namely,  by  passing  a 
current  of  chlorine  through  flowers  of  sulphur  till  the  whole  is 
liquified,  we  always  form  a  subbichloride  of  sulphur,  or  a  com- 
pound of  one  atom  chlorine  with  two  atoms  of  sulphur.  At 
least  I  hare  repeated  the  process  three  times,  and  eacb  time  the 
liquid  formed  was  a  subbichloride.  I  have  not  tried  the  effect  of 
continuing  the  current  of  chlorine  gas  as  long  as  it  continues  to 
be  absorbed ;  but  it  would  probably  form  a  chloride  of  sulphur, 
or  a  compound  of  one  atom  chlorine  and  one  atom  sulphur.  But 
in  the  chloride  of  sulphur  which  I  prepared  and  attempted  to 
analyze  in  1803,  the  current  of  chlonne  was  continued  a  consi-  , 
derable  time  after  the  sulphur  was  liquified.  Hence  there  was 
probably  more  chlorine  in  it  than  in  tne  Uquid,  the  analysis  of 
which  nas  been  related  in  this  paper.  This  was  probably  the 
reason  why  its  specific  gravity  was  different  from  that  of  the 
liquid  obtained  by  Berthollet,  and  Bucholz,  and  from  that  which 
I  employed  for  the  present  analysts.  Berthollet,  or  at  least 
Bncholz,  had  prepared  subbichlorides  of  sulphur;  while  the 
liquid  on  which  my  original  experimenUi  were  made  was  proha- 
bly  a  simple  chlonde. , 

That  a  compound  of  one  atom  of  chlorine  and  one  atom  of 
fulphur  exists  as  well  as  a  subbichloride  of  sulphur,  appears  to 
me  sufficiently  demonstrated  ^m  a  synthetical  experiment 
related  by  Sir  H.  Davy.  He  found  that  when  dry  sulphur  is  put 
into  chlonne  gas,  the  gas  is  absorbed  by  the  sulphur,  and  a 
liquid  chloride  formed.  Now  he  observea  that  10  gra.  of  sul- 
phur were  just  capable  of  absorbing  30  cubic  inches  of  chlorine 
gas;  but  30  cubic  inches  of  chlonne  gas  weigh  22-875  grs.. 
According  to  this  experiment,  10  gra.  of  sulphur  combine  with 
22*875  grs,  of  chlorine ;  of  consequence,  two  grains  of  sulphur 
would  combine  with  4*575  grs.  of  chlorine.  Now  2  is  the 
weight  of  an  atom  of  sulphur,  and  4'575  only  exceeds  the  weight 
of  an  atom  of  chlorine  by  0'075  gr.  An  error  of  half  a  cuoic 
inch  in  the  quantity  of  chlorine  absorbed  by  the  sulphur  would 
have  produced  this  difference.  I  think,  therefore,  we  may  con- 
clude, without  any  hesitation,  that  Davy's  synthetical  cmoride 
was  a  compound  of  one  atom  dilorine  +  one  atom  sutphur. 
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Unfortunately  Dary  has  not  mentioned  any  of  the  properties  of 
the  chloride  which  he  tbrmed,  though  there  is  erery  reasoA  to 
believe  that  its  characters  most  differ  in  several  particulars  from 
those  of  the  snbbichloride  of  sulphur. 

FW)m  the  facts  stated  in  this  paper,  we  mf»r  condnde  that 
chlorine  and  sulphur  are  capable  of  uniting  at  feaat  in  two  pfo- 
portions.     These  con^>ounas  are : 

1.  Chloride  of  sulphur  composed  of  one  atom  chlorine  +  one 
atom  sulphur,  or  of 

Chlorine. ........  4-6  69-23  100-0 

Sulphur 2-0   30-77   44-44 

100-00 

3.  Subbichloride  of  sidphur  composed  of  one  atom  chlofwe 
+  2  atoms  sulphur,  or  of 

Chlorine 4-6  62-94  lOO-OO 

Sulphur. 4-01 47-06  88-88 

100-00 

It  is  not  unUkely  frcHQ  the  enaloOT  of  oxyg^i  that  snlphnr  may 
be  capable  of  uniting  likewise  with  two  atoms  and  with  three 
atoms  of  chlorine ;  but  as  these  compounds  are  not  likely  to  be 
of  much  utility,  it  mieht  be  considered  as  a  waste  of  time  to 
endeavour  experimenttuly  to  obtain  them. 


Article  III. 

Phtfiicihchtmioal  Ityuiry  into  the  Red  Snow  of  the  Entnront  cf 
MoutU  Si.  Bernard.*     By  M.  Peschier. 


The  singular  phenomenon  of  the  red  snow  has  excited  much 
attention,  on  account  of  that  which  the  navigators  in  the 
first  arctic  expedition  had  observed,  and  even  collected,  in  these 
high  latitudes.  Observations  of  the  same  kind  have  been  called 
to  mind  which  were  formerly  made  by  our  De  Saussure  in  hi* 
attempt  to  analyze  the  colouring  matter  which  sometimes  tinges 
the  snow  on  the  high  mountains.  A  chemical  and  physical 
examination  has  lately  been  made  in  London  of  this  stuwtance 
brought  from  the  arctic  regions,  and  signs  of  organization  even 
thought  to  be  perceived  m  it.  We  have  ourselres  more  than 
once  observed  this  phenomenon  on  the  snow  on  the  Alps ;  and 
fl  lover  of  mountains,  who  is  nearly  connected  with  us,  and  who, 
like  us,  has  the  advantage  of  living  in  correspondence  with  tbs 

•  Fron  lira  BlblloibrqM  UnlTcnellr,  far  Dec,  I8|9. 
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zesBdotaUe  prior  of  the  CoBVent  of  Oiand  St.  Bernard,  tax 
availed  himself  of  this  circuoistaDce,  and  of  the  acqanintuice  of 
tlie  learned  monk  with  natiual  history,  to  address  to  him  a  aeriea 
of  quntioni  on  the  subject.  He  has  very  obli^ngly  answered 
them,  and  these  answers  seem  to  us  to  throw  much  Itgbt  on  ttw 
pheoomenoti  as  coooected  with  the  luoalities. 

On  the  other  hand,  this  same  correspondeDt  having  been  «k 
kind  OS  to  aend  us,  at  two  diiferent  times,  samples  of  Aa 
colouring  matter  coUeoted  hy  himself  with  great  care,  we  b»»a 
requested  M.  Peschier,  Member  of  the  Physical  and  Natunl 
History  Society,  and  of  the  ooinmittee  of  chemistry  of  the 
Society  for  the  PromoUoa  of  ibe  Arta,  to  undertake  fhe  aiub* 
13^813  of  these  samples.  This  he  has  been  so  kind  as  to  do; 
and  we  think  that  our  readers  will  be  obliged  to  us  for  com- 
municating to  them  these  two  papers,  which  those  'who  fad 
interested  in  the  qnestion  of  the  ted  snow  will  not  find  oat  ef 
their  place  ia  our  journal. 

QaeitionaaRdAittwers  respecting  the  Red  Saow  of  the  MnviroTu  <^ 
Mount  at.  Bernard. 

Is-tiie  red  snow  pennutent? 

It  is  permaitsnt. 

Is  it  always  teen  in  the  same  place  ? 

It  is  always  seen  in  the  same  ]dace.  It  generally  ocoopiem 
the  plateaux,  commanded  by  declivities  covered  with  snow. 

Is  it  concealed  by  tbe  snow  which  falls  upon  it,  or  does  the 
latter  become  red  hy  the  contact  ? 

It  is  concealed  by  the  snow  which  falls  on  it,  and  the  lalto- 
doei  not  become  red  by  the  contact. 

I  have  seen  the  red  snow  on  the  Buet,  the  St.  Bemardj  tb# 
Col  de  la  Seigne,  the  Bonhomme:  u  it geaeralLy  found  etth* 
same  elevation  as  these  «ummita  in  tbe  other  parts  of  'the 
glaciers? 

It  is  found  at  thitf  level,  and  ako  higher  and  lowet,  providect 
"there  are  masses  of  snow  sufficiently  large  not  to  melt  duriog  thtt 
«ununer.     It  is  sometimes  found  on  the  glaciers. 

Is  it  more  abundant  at  certain  times  7 

After  high  south,  or  aouth-west  winds. 

Has  it  been  soticed  whether  it  was  red  at  certain  depths? 

To  the  depth  of  two  or  three  inches. 

Would  it  not  be  poauble  to  obtain  by  filtering  it,  a  residae 
-wtich  might  be  analyzed  1 

'Wttbout  having  nmde  the  experiment,  I  beheve  that  it  wonltZ 
liani^  an  earthy  and  femigmoiis  residue  whioh  might  « 
-wm^r^d. 

Is  there  any  opinion  on  the  casse  of  this  colonrt 

I  do  not  know  that  there  are  any  opinioDs  on  this  eaue :  it 
atight  be  ascribed  to  the  colour  of  the.  earth,  aapocial]^  ^  &n»- 
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^nOQS  eartb,  which  the  wiods  cany  away,  and  let  fall  oa  the 
snow,  as  elsewhere. 

Does  not  the  red  snow  give  rise  to  cert^n  superstitions  t 

Absolutely  to  none  in  our  countiy ;  the  people  do  not  eren 
pay  attention  to  it. 

Has  it  been  observed  whether  it  is  more  or  less  abandaot 
mccorditigto  the  temperature  of  tfaeairl 

It  has  not  been  observed,  but  the  more  the  season  advanceK, 
file  more  abundant  it  is ;  because  as  the  winds  bring  f^eah  sup- 
plies of  earthy  matter,  they  are  the  more  easily  perceived. 

In  particular,  would  it  not  be  more  or  less  abundant  ia  propor- 
lioQ  as  the  melting  of  the  snow  has  been  more  con^dera,hle ; 

The  melting  of  the  snow  and  the  rain  occasion  little  streams, 
"Ivhich  flow  over  the  snow  and  maVe  furrows  in  it.  In  these 
iuiTOWB,  hollows  are  formed,  as  there  are  in  a  rivulet ;  it  is  there 
'Aat  it  is  more  particularly  red,  because  the  water,  carrying  with 
it  the  colouring  matters,  allows  them  to  precipitate,  on  account 
nf  the  diminution  of  the  force  of  the  current. 

In  what  places  is  the  red  snow  seen  the  mo^t  frequently,  and  is 
the  greatest  abundance  ? 

It  is  where  the  snow  resists  dissolution  the  longest ;  at  the 
boUom  of  declivities  covered  with  snow,  because  the  red  sub- 
stances are  carried  and  deposited  there  by  the  currents. 

Do  the  chronicles,  manuscripts,  or  ancient  works,  make  any 
mention  of  this  snow  1 

I  have  never  found  any  thing  on  this  subject. 

Does  it  exist  on  the  Appennmea  as  well  as  the  Alps  ? 

1  have  never  thought  of  inquiring. 

Is  it  observed  ramer  on  one  side  of  the  Alps  than  on  tht 

It  ia  fonnd  on  one  side  as  trellas  on  the  other. 

Has  any  body  ever  seen  it  fall  red? 

Tfever ;  not  even  old  people. 

1  have  seen  the  same  eflects  on  snow  occ&sioned  by  substances 
«Janother colour;  these consistedoflittleparticles  conveyed  by-tie 
^ninds,  which  hadbeentakenupfrom  the  ground,  or  rocks,  in  the 
adgfabourbood,  which  were  of  clay  or  plumbago ;  then  the 
■now  was  black,  and  presented  the  same  phenomena  as  the 
red.  I  remember  to  have  seen  somewhere  that  an  author  ascribed 
ihe  colour  of  the  red  snow  to  the  beams  of  the  sun  combined  with 
■iL  But  why  then  should  not  snow  be  every  where  red,  since  the 
eon-beams  fall  on  one  mountain  as  well  as  on  another?  It  is  to  be 
-«d>served  that  sometiines  the  edges  of  the  snow  which  are  most 
jn  contact  with  the  ground  are  abo  coloured  in  the  same  maoser- 
THiere  are  pretty  generally  in  our  mouotaius  soils  ferruginous  bf 
|>yiites.  There  are  even  spongy  slates  (ardme$  apomgieiua} 
wrich  contain  pyrites,  which  nave  left  vacancies  by  their 
moiutioo,  and  which,  being  carried  away  by  the  water  that.flo*> 
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over  the  8D0W,  may  veiy  well  colour  it.  A  league  from  ourbis- 
pital,  at  the  summit  of  the  Col  Ferret,  there  is  a.  mine  of  spectdsr 
magnetic  iron  ore  {fer  speculaire  aimanle);  it  mavbe  recogoind 
in  spring  by  the  snOw  which  is  strongly  tinged  with  red. 

I  am,  &c.  BisELx. 

St.  Bmtfd,  Itardi  6,  1819. 

P.  S.  As  soon  as  red  sdow  can  be  had,  I  will  filter  some,  and 
send  you  the  residue ;  but  I  shall  not  find  any  before  the  middle 
of  June. 

Attalym  of  two  Samples  of  Red  Snow  of  St.  Bernard.    By  M. 

Peschier,    Member  of    the   Physical    and  Natural   Histoiy 

Society  at  Geneva.    Extracted  from  a  Memoir  do  the  Subject 

read  to  the  Society. 

I  am  not  acquainted  with  any  chemical  inquiry  into  the  caose 
of  the  colour  oi  the  red  snow  of  the  Alps,  except  that  made  by 
our  illustrious  countryman  in  1778,  and  which  is  related  in  the 
third  volume  of  his  Travels.  The  results  of  this  inquiry  are 
confined  to  showing,  that  the  residue  of  the  red  snow  bad  an 
earthy  appearance,  that  when  laid  on  buruing  coals,  it  emitted  a 
smoke,  smelling  like  burnt  grass ;  that  it  (umished  a  dark-brown 
■olution,  with  muriatic  acid,  by  the  aid  of  heat,  and  a  tincture 
of  a  beautiful  gold-yellow  with  alcohol,  which  left,  as  the  residue 
of  its  distillation,  ai^  oily  substance,  of  a  yellow-brown,  having, 
while  burning,  the  smell  of  wax,  and  that  the  loss  in  weight  of 
the  residue  in  this  operation  was  -^ths,  which  had  made  bun  at 
first  consider  it  as  a  dust  of  stamina,  and  that  microscopical 
observations  had  left  him  in  doubt.  As  I  was  not  acquainted 
with  any  thing  else  on  the  subject,  1  have  always  wished  to  a 
the  attention  of  chemists  directed  to  this  interesting  ] ' 
menon. 

Two  favourable  opportunities  having  offered,  I  have  thongfatk 
my  duty  to  take  advantage  of  them ;  and  the  following  are  the 
essential  parts  of  my  inquiry : 

My  first  operations  were  upon  two  residues  of  red  snow,  col- 
lected with  great  care  by  the  Prior  of  Great  St.  Bernard.  One 
of  these  residues,  marked  No.  I.  had  an  earthy  appearance,  mid  » 
ferruginous,  dirty-yellow  colour.  No.  11.  had  the  character  of  a 
coarse  vegetable  earth,  in  which  the  naked  eye  coidd  distinguish 
fragments  of  lichen  and  of  moss.  It  came  from  a  small  spot  of 
red  snow,'  above  which  there  was  a  reddish  tinge,  supposed 
by  the  Prior  to  be  produced  by  a  ^ptogamoua  plant,  which 
assumes  this  colour  as  it  putrefies.  This  cause,  he  says,  in  die 
note  which  accompanies  these  residues,  rarely  occurs,  and  does 
not  offer  large  coloured  surfaces.  No.  I.  when  strongly  beaied, 
lost  0 10  of  its  weight,  and  assumed  a  darker  colour.  No.  Jl. 
emitted  a  pretty  considerable  smoke  smelling  like  bumtgnws; 
lost  0-40,  and  letl  a  brilliant  residue,  of  a  violet  colour. 
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Subjected  to  the  action  of  boilioff  alcohol,  No.  II.  experienced 
only  a  veiy  slight  effect :  cold  and  warm  water  did  not  produce 
any  more. 

Fifty  grains  of  No.  II.  when  Biibioitted  to  destructive  distiUa- 
tioD,  yielded  an  aqueous  aminoQiacai  liquor,  sume  drops  of 
empyreumatic  oil;  and  left  a  coaly  residue,  weighing  32  grs. 

No.  I.  not  containing  any  oombuBtible  substances,  was  not 
■ubiected  to  the  same  trial. 

One  hundred  grains  of  No.  I.  experienced  but  slightly-  the 
action  of  muriatic  acid,  even  "witli  the  aid  of  heat.  The 
insduble  part,  treated  with  nitric  acid  and  an  addition  of  Sugar, 
furnished  by  means  of  a  long  ebullition,  a  solution  which  hsd  a 
strong  orange  tinge  ;  and  left  a  residue,  weighing  65*60  grams, 
composed  of  fragments  of  stones  and  of  roek.  crystal.  The  acid 
solulioKS  fursished  aluminn  6-35,  peroxide  of  iron  21-35;  utd 
there  remained  in  solution  in  the  pure  alkaline  liquor  employed  in 
the  separation  of  the  alumina,  a  vegetable  principle,  wliich  bad 
been  aissolved  by  the  acid,  and  which  comnuinicated  to  it  a 
strong  yellow  colour.     Its  products  are  : 

Siliceous  substance 65-50 

Alumina 6*35 

Peroxide  of  iron 21-35 

Soluble  organic  substance  . ,  6-80 

One  hundred  grafns  of  No.  II.  famished,  with  mtitatiG 
acid,  a  violet-brown  solution,  snch  as  M.  de  Saussure  obt^ned ; 
but  the  action  of  this  acid  being  found  too  weak  to  dissolve  tbe 
oxidi:  of  iron,  it  was  necessary  to  fellow  die  same  process  as  in 
tb^  preceding  operation,  and  the  principles  recognized  were  : 

Insoluble  substance 20*00 

Alumina 4*25 

Peroxide  of  iron 31-25 

Chalk ,..     0*50 

insoluble  ot^nic  substance. .  37*50 
Ditto  soluble  as  iu  No.  I . . . .     6*50 

100^ 

A  short  time  after  this,  having  received  from  the  Prior,  by  tbe 
medium  of  Professor  Pictet,  two  bottles  of  water  of  red  snov, 
with  nil  the  substances  met  with  on  its  surface,  the  followiog 
experiments  were  made,  which  seem  to  throw  a  macli  greftter 
light  on  the  cause  of  this  colour. 

One  of  these  bottles,  No.  I.  otmtained  27  ounces  of  water ;  it 
came,  as  the  Prior  expressed  himself,  from  a  snow  wfaicfa  gme- 
lally  covers  in  June  large  tracts  j  and  which  had  a  bright  rote 
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colour,  like  lake ;  it  had  been  corered  with  fresh  snow  at  the 
time  when  it  was  collected,  and  did  not  show  upoa  its  surface 
any  Bubstance  foreign  to  the  colouring  matter.  ThiH  snow  had 
changed  its  colour  in  melting ;  the  pieces  visiUy  becaaate  of  a 
fointer  colour  before  -  they  melted,  merely  by  the  transition  to  a 
higher  degree  of  temperatoie.  It  covers  large  spaces  in 
June. 

This  water  was  colourless,  slightly  turbul,  tamt^ess,-  had  a 
xmeU  analogous  to  that  of  a  small  quantity  of  decayed  vei^to- 
animal  substances  ;  it  furnished  in  this,  state  a  greenish  liquid 
vith  hydro sulphuret  of  ammonia,  and  assumed,  after  the  lapse  of 
some  hours,  a  violet  tint  with  the  infusion  of  galls  :  jt  did  not 
affectthe  testp^ters;  when  filtrated, itexperiencedfromthe  above 
lasts  the  same  effects :  it  was  rendered  slightly  tmbid  by  oxalate 
of  ammonia,  and  gave  no  precipitate  witli  salts  of  barytcs  :  when 
exposed  to  the  action  of  ebullition  in  an  apparatus  adapted  to 
receive  the  -carbonic  acid  gas,  it  gave  but  a  i^ery  slight  indication 
of  it :  when  evaporated  to  dryness,  it  yielded^  small  deliquescent 
residuum,  having  the  properties  of  extractive  matter,  and  emitting 
on  the  coalf  a  vegeto-amnud  smell. 

The  remainder  left  on  the  filter  by  this  water,  weighed  68-  grs.; 
ia  this  state  it  was  externally  of  a  greyish-violet,  and  internally 
it  was  of  a  very  lively  violet-red  colour,  which  the  action  nf  the 
air  soon  changed  to  that  of  the  surfoce.  It  had  penetrated  into 
the  substance  of  the  paper,  and  was  not  to  be  separated  from  it 
without  difficulty.  To  the  touch  it  was  unotuous  ;  it  was  pulve- 
rulent, and  strewed  with  some  thin  filaments  of  vegetable 
substances. 

When  exposed  to  the  action  of  alcohol  with  the  aid  of  heat,  it' 
gave  a  tincture,  of  a  deep  purplish-yellow,  and  required  several 
successive  boilings  with  fresh  alcohol  before  it  ceased  to  colour 
it :  the  loss  which  it  experienced  by  the  solution  of  tlie  colouring 
principle  was  found  to  be  the  same  ai  that  mentioned  by  M.  de 
Saussure. 

The  spirituons  liquids  united  yielded  by  distillation  a  colourless 
alcohol,  having  no  extraneous  taste,  the  last  portions  of  which, 
being  evaporated  to  dryness,  left  on  the  sides  of  the  cnpsule  a 
layer  of  a  safiroo-yellow,  traversed  by  greenish  dendritic  ramifi- 
CBtions. 

This  yellow  substance  had  an  aerid  to&te;  when  thrown  on 
burning  coals,  it  emitted  a  smoke  that  had  a  smell  like  burnt 
sugar,  which  was  presumed  to  come  from  the  alcohol:  it  was 
-insoluble  in  water;  but  soluble  in  alcohol,  ether,  oil,  the  pure 
alkaline  solutions,  and  chlorine;  this  last  liquid  destroyed  its 
colour  in  dissolving  it.  I'hese  properties,  belonging  to  resinous 
substances,  very  well  explain  its  nature. 

Ten  parts  of  the  residue  lelt  by  the  water,  strongly  heated, 
emitted  a  copious  smoke,  with  the  smell  of  aiiim-.il  Kithsnuices  in 
combustion,  and  left  a  residua  of  a  pale-red,  with  a  Ijss  jf  yj. 


HE2  M.  Peschier's  P/iysico-chemtcal  Inquiry  into      [June, 

Twenty-five  parts  of  this  residue,  treated  by  nitro-muriatic  acid     I 
were  fouud  to  be  composed  of  I 

Siliceous BubstaDce  ....  MIS"^ 

Peroxide  of  iron 3*25    f™.     ■      ,.„     _r  *i,  i 

Chalk 0-10  1.     weight  cairoQl,  be 

Resioo«8priaciple 3-20,      ^Zt^A^t^"" 

Organic  <^tto. 2-26  1      terposed  water. 

Ditto,  ditto,  soluble ....     1 -76J 
26-48 

llie  water  in  the  bottle  Xo.  II.  was  from  a  red  snow,  which  is 
met  with  on  the  edge  of  the  gAat  masses  of  white  anow ;  ite 
colour  was  not  so  bnght  as  that  of  Xo.  I.  and  it  did  not  change 
in  melting. 

Ihia  water,  of  which  there  was  but  a  small  cjuantity,  was  coo- 
tained  in  a  narrow  bottle,  the  eixth  part  of  which  was  filled  with 
&  browQ  and  heavy  deposit :  when  filtered,  it  retained  a  bri^t 
yellow  colour,  and  left  a  residue,  weighing,  when  dry,  48  grs. 

This  water  stained  the  test  papers  red,  by  the  eSect  of  the 
cadxxiic  acid ;  it  gave,  with  the  aoore-mentioned  tests,  liquids 
more  coloured  than  that  of  No.  I.  and  the  oxalate  of  ammoitia 
acted  more  powerfully  upon  it. 

The  residue  had  a  brown  tmt ;  it  was  rough  to  the  touch,  and 
sprinkled  with  sroall  fragments  of  rock  crystal :  alcohol  and 
water  had  no  sensible  effect  on  it ;  the  first  furnished  by  its  era^ 
pcoation  a  small  quantity  of  a  yellow  tincture ;  exposed  to  a 
Drisk  heat,  it  emitted  neither  smoke  nor  smell ;  treated  by  nitio- 
munatic  acid,  25  parts  were  composed  of 

Silei.,. 1-25  I 

Peroxide  of  iron 12-34 

Chalk 0-20 

Oiguiic  substance  and  water.  10-00 

23-79 

the  results  of  these  different  analyses  seem  to  indicate  that  the 
red  colour  of  the  snow  found  in  summer  on  some  elevated  parts  of 
the  Alps,  arises  from  two  different  causes  j  viz.  first,  from  a  greater  j 
or  less  quantity  of  oxide  of  iron  spread  over  its  surface  in  a  very 
great  state  of  division,  and  in  a  very  high  degree  of  oxidation; 
secondly,  from  a  resinous  vegetable  principle,  of  an  orange- 
icd  colour,  belonging,  according  to  all  appearance,  to  some 
cryptogamous  plant  of  the  genus  alga,  ur  lichen.  And  as 
tatare  presents  us  with  a  very  great  number  of  vegetabhs  ia 
vhich  iron  exists  in  pretty  large  quantity,  it  does  not  seem  to  be  an 
iuodniissiblc  suppoi^ition,  that  this  iron  formed,  perhaps,  one  of 
the  icomediate  principles  of  the  vegetables  in  question,  of  which. 
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i.]  the  RedSnaw  of  the  Eninrontqf  Mount  St.  Bernard.  421 
/  the  fragmeote  are  found,  and  that,  in  conjunction  with  the 
bous  principle,  it  is  the  direct  cause  of  the  colour.     The  pn>- 

ll  tioQs  lo  which  this  metal  is  found,  in  these  four  analyses  in  lOA 

iTtB  of  the  residue,  are: 

Residue,  No.  1 21-36 

No.  11 31-25 

Water,  No.1 12-00 

No.II 49-36 


Article  IV. 

Mettorolngical  Journal  kept  at  Manchester  for  1819. 
By  Mr.  T.  Hanson.    (With  a  Plate.   See  CV.) 

(To  Dr.  lltoiiison.) 

SIR,  Manchatrr,  Karch  8,  ISSO. 

Enclosed  I  have  sent  you  my  anauat  results  of  tha weather 
-for  the  past  year ;  also  the  results  for  the  month  of  Janusiy^ 
accompanied  with  a  chart  of  the  daily  notations. 

To  uie  meteorologiet,  the  chart  scarcely  needs  any  elucidation. 
The  first  and  second  horizontal  spaces  from  the  top  are  allotted 
for  the  days  of  the  month  and  moon's  age ;  the  fire  following  are 
for  fog,  rain,  snow,  hail,  and  thunder,  as  marked  in  the  margin. 

The  spaces  are  darkened  in  proportion  to  the  duration  of  the- 
«boTe  occurrences,  paying  attention  to  the  time  of  the  day  xne 
ni^t. ' 

The  course  and  strength  of  the  wind  by-curves,  with  respect 
to  the  wind's  force,  0,  is  considered  a  calm :  1,  a  gentle  wind  ; 
2,  a  little  stronger ;  3,  a  strong  wind ;  and  4,  a  boisterous  wind, 
or  a  hurricane. 

With  respect  to  the  barometrical  curve,  I  have  depicted  the 
teal  oscillations  of  the  atmosphere  as  accurate  as  circumstances 
-would  allow. 

The  curve  of  temperature  is  formed  from  the  daily  extremes 
registered  by  a  Six's  thermometer.  As  the  coldest  part  of  the 
day  is  genei^ly  about  an  hour  or  two  before  sun-rise,  and  the 
warmest  about  two  o'clock  in  the  afternoon,  those  points  in  the 
chart  denoting  those  periods  of  the  dayare  carefully  no  ted.  Some- 
times the  extremes  of  temperature  otherwise  happen,  particularly 
-on  the  breaking  up  of  a  frost,  or  the  setting  in  ut  one ;  when  that 
is  the  case,  the  time  is  accordingly  noted. 

The  left  side  of  each  daily  perpendicular  space  denotes  the 
morning,  and  the  right  the  evening, 

lamfSir,  your  most  obedient  servant, 

TuomasHa.nsos. 

Google-/        1 
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1820.]  Mr.  Ilanton'sMtieorolagicalJottniai^  Manchester-.    4K 

The  anaual  mean  prewuN  of  the  ataDosphere  is  29-66  inehes ; 
liigh«st,  30*34,  which  was  oa  Jan^  1,  ana  oh  Sept.  21 ;  lowast^ 
;^-76,  which  occurred  »a  Jan.  15;  difference  of  these  exQ-emes, 
1-58  inch,  which  ia  cooeiderabty  below  tiie  uiwal  range.  The 
nwiui  daily  curve  of  the  atmospherical  osctUations,  aa  ^own,  hy 
the  barotnetricol  surtace,  measures  a  litde  more  than  37  inc&ea. 
Tot^  aumber  of  changes,  116. 

The  aoaoal  mean  temperature  is  nearlv  51°f  the  mean  of  ths 
bat  three  months,  42-&'';  aeaond,  55-4:°;  third,  62*4°;  founthr 
42*1°:  of  the  six  winter  meotbs,  42'5°;  nx  summer  mentha^ 
bS'9°.  The  maximum  of  60°  occurred  on  July  30 ;  and  the 
ninmumof  20°on  Dec.  10.    Difiecence  of  the  extremes,  60°. 

The  foil  of  rain,  hail,  enow,  aad  sleet,  which  have  fallen  in  and 
shout  Manchester  is  a  trifie  more  than  35  inches.  The  ^atest 
qwantiUes  of  rain  fell  in  Jaouary,  February,  October,  and  0eeem- 
bcr;  and  the  least  in  May.  The  notationa  in  the  above  rain 
volmna  for  Xorember  and  December  have  been  furuielied  me 
by  my  friend  Mr.  John  Dalton.  My  observations  in  thoa* 
monjlia  were  incorrect,  in  consequence  of  the  frost  breaking  the 
boUls  ia  the  early  part  of  November.  A  similar  accident  nap- 
peaed  in  December.  Mr.  Dalton  makes  the  annual  fail  of  ram, 
Xe,  36*240  inches.  Total  number  of  wet  days  on  which  rain  felt 
Bora  or  less,  215 ;  out  of  this  number]  46  m^y  be  designated 
completely  wet. 

The  south-west,  south-east,  and  north-west,  have  been  the 
prevailing  winds.  Strong  or  boisterous  winds  have  rarely  occur- 
red ;  out  of  nine  instances  (m  which  brisk  winds  were  noted, 
eight  blew  in  the  first  four  months  of  the  year.  The  only  bcw- 
terous  winds  of  the  year  occurred  in  January,  viz.  on  the  17th, 
18th,  and  25th,  from  the  west  and  aouth-weat.  Snow  has  &lieh 
on  25  days,  and  hail  on  14  days. 

The  reporter  has  oiUy  noted  five  instances  of  thunder,  viz.  cue 
IB  May,  two  in  JKOCr  oae  in  July,  and  one  in  October. 

The  temperature  of  the  past  year  haa  been  generally  above  m 
ttT«Rtge,  although  not  marked  with  any  great  eievt^ons  or 
depressions.  The  following  will  show  the  comparative  dif^snce 
between  the  monthly  means  of  the  past  year,  and  the  general 
JBOt»tbIy  uteaaa  of  the  12  preceding  yeani. 

Jnn.  FH).  llfir.  Apr.  May 
Twelve  yearr)' general  moQ^ly  mean  36-0  40-0  41-5  4t>-4  S3-5 
Monthly  means  in  1819 41-H  4M   45-5  50*5  66-2 

Bi&rtnee p.5-2p.l*4p.4-0p.4*ip.2-7 

.Imp.  J<lr.  Aaic.  Srpr.  Oct.  Nm.  Drr. 
68-5  61-4  60-0  66-0  50*0  42*6  37S 
59-3     64-2    66-8    57*1     60-1     40-6    3Fyd 

p.1-0  p.2-B  p.5-8  p.M  p.  10  m.2J  ai.2-1 

D„l,:.cbyG0C>^lc 
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Qeneral  annaal  meaa  temperature  upon  the  12  years,  4&7. 
J^Dnal  mean  of  the  past  year,  50*7 ;  differeuce  2^  above  the 
general  meao.  From  the  above  it  appears,  that  the  temperature 
of  1819  has  been  uoiformly  above  the  geceral  temperature^ 
^cept  in  November  and  December.  The'  greatest  diflerence» 
were  in  January,  March,  April,  and  August.  My  friend  Mr. 
Edward  SteIfox,ofLymn,  near  Warrington,  has  favoured  me  with 
his  account  of  rain.  Mr.  S.'s  rain-gauge  is  exactly  the  same  a» 
mine,  and  I  can  rely  upon' his  account  as  correct:  his  farm 
adjoins  the  rivers  Mersey  and  BolUn,  and  is  verv  much  subject 
to  be  flooded.  In  January  there  fell  3-224  inches  ;  February^ 
3-013 ;  March,  1-362 ;  April,  1-988 ;  May,  2-035  ;  June,  2-641  ; 
July,  2-649 ;  August,  1-497  ;  September,  1-696;  October,3-030; 
November,  1881;  December,  4-300  inches:  total,  29-305 
inches.  Mr.  Stelfox  says,  that  the  snow  which  fell  on  the  niglit 
of  Dec.  29  and  the  following  day  measured  eight  inches  in  depth. 
He  observed  the  temperature  on  the  mornings  of  Dec.  10  ana  13 
to  be  19*. 

Results  of  the  Weather.    (See  the  accompanying  chart.) 

Barometrical  Presrarc— Mean,  29-72;  highest,  30-64;  lowest, 
'28-60 ;  range,  2-04  ;  greatest  variation  in ,  24  hours,  1 ;  mean: 
^aily  spaces  in  inches,  6-6 ;  number  of  changes,  8  ;  real  spacea 
in  inches,  8-8 ;  real  number  of  changes,  20. 

Temperature. — Mean,  32'6 ;  highest,  63 ;  lowest,  13 ;  range, 
-40;  greatest  variation  in  24  hours,  19. 

Rain,  Sfc. — 1-076  inch  ;  number  of  wet  days,  7;  fo^y,  21 ; 
asnowy,  14  ;  haily,  0. 

Winds. — North,  0 ;  north-east,  2  ;  east,  7 ;  south-east,  6 ; 
south,  4 ;  south-west,  6  ;  west,  0 ;  north-west,  2 ;  variable,  5  ; 
calm,  0  ;  brisk,  1 ;  boisterous,  1. 

The  greatest  daily  variation  of  the  barometer  took  place  on 
the  19th,  accompanied  with  fog,  rain,  and  snow,  and  was  pr&> 
-ceded  by  a  boisterous  north-east  wind,  which  drifted  the  faUiog 
snow  very  much.  It  was  on  this  day  that  the  lo'West  state  of  tha 
pressure  occurred. 

The  reporter  has  been  particularly  attentive  to  the  barometri- 
cal oscillations  during  the  above  period.  There  have  been  20 
changes ;  that  is,  risings  and  falls ;  and  the  mercurial  surface  ha& 
risen  and  fallen  near^  nine  inches.  The  monthly  mean  is  a 
little  more  than  a  general  mesm :  the  highest  extreme  was  OD 
the  evening  of  the  8th,  attended  with  an  east  wind  and  a  little 
•now.  The  temperature  during  the  first  three  weeks  averaged 
28-6° ;  fourth  week,  40-5°.  On  the  morning  of  the  1st,  and 
during  part  of  the  forenoon,  the  temperatiue  was  19"  belovr 
freezing ;  and  in  some  exposed  situations,  it  is  said  to  have  been, 
as  low  as  9°,  or  22°,  under  freezing.  On  the  breaking  up  of  the> 
frost  about  the  20th,  the  ice  was  noticed  in  some  places  aboot  1ft 
inches  thick ;   and  where  the  ground  vtA  nearly  fre«  fraa. 


1820-3  -Dr.  Young  on  the  Ligature  of  the  Carotid  Arteries.  427 
Anow,  the  frost  penetrated  about  14  or  15  inches  below  the 
surface. 

The  weather  was  extremely  foggy,  and  snow  fell  copiously, 
with  a  gradual  rising  of  the  barometer  during  the  first  week. 
The  mean  doily  temperature  generally  fluctuated  between  20° 
and  30°  till  the  ^Oth,  when  there  was  a  great  rise  as  already 
observed  in  the  fourth  week.  The  maximum  of  53°  took  place 
about  two  o'clock  on  the  28th ;  in  the  coarse  of  the  following 
night,  the  temperature  fell  to  34°,  which  marked  the  greatest 
daily  variation  for  the  month. 

Iiie  east  and  south-cast  have  been  the  prevailing  winds ;  ths 
brisk  winds  were  variable  ;  and  the  boisterous  one  from  the  norUi- 


Ligature  of  tite  Carotid  Arteries,  at  a  Rermdtffor  Det 
ition  of  Blood  to  the  Head.    By  C.  R.  Young,  M.D. 


On  the 
mination 

Tbe  tying  of  the  carotid  arteries  in  order  to  moderate  a 
determination  of  blood  to  the  head  seems  at  once  so  simple  and 
obvioas  a  remedy  for  this  disorder,  that  1  am  inchned  to  think  it 
must  have  suggested  itself  long  ago  to  the  faculty,  and  that 
some  weighty  reasons  can  be  opposed  against  the  employment 
of  it ;  or  that  it  has  been  already  tried  and  rejected  for  special 
reasons.  But  as  my  reading  ana  information  are  not  sumcient 
to  assure  me  of  these  facts,  iventure  to  make  the  proposal  with 
a  due  sense  of  my  own  ignorance  and  inexperience,  and  with. 
every  sentiment  of  respect  and  deference  for  the  wisdom  and 
knowledge  of  others. 

There  IB,  I  believe,  in  all  or  most  graminivorous  animals,  which 
are  forced  to  procure  their  food  by  grazing  vrith  their  heads 
much  lower  than  the  rest  of  their  bodies,  a  piece  of  structure  ia 
those  arteries  which  corresponds  to  the  carotids  in  the  human 
species,  by  which  the  determination  of  the  blood  to  the  heads 
oT  these  animals  is  prevented  ;  for  considering  the  time  which 
they  employ  in  taking  in  their  food,  this  affection  could  hardly 
fail  to  occur  in  them  were  no  such  apparatus  furnished  by  nature. 
This  consists  in  a  convolution  of  the  arteries,  by  which  the  impe- 
tus of  tbe  blood  coming  from  the  heart  must  be  much  broken. 
!Now  is  it  not  reasonable  to  expect  that  if  by  any  means  we  could 
imitate  this  device  of  nature,  in  cases  of  determination  of  blood 
to  the  head  in  the  human  species,  that  a  beneficial  result  might 
be  obtained  ?  Let  us  suppose  that  one  of  the  carotid  arteries 
were  tied  (for  as  in  many  cases  there  is  evidence  of  a  much 
stronger  determination  to  one  hemisphere  of  the  brain  than  to  the 


428  Dr.  Young  OH- the  Ligature  of  theCarotidArtaria.  [JtwE, 
other,  it  mieht  be  sufficient  to  tie  the  artery  of  the  affected  side 
only),  and  mat  the  blood  vt&s  forced  into  a  longer  and  more 
ciicaitous  course  by  the  aoastomoBing  branches;  the  arteries 
and  veins  may  have  lost  their  naturaL  tone  and  calibre,  and 
eveotunlly  no  doubt  the  anastomosing  branches  themselves 
would  become  expanded  and  enlarged  so  as  to  admit  as  mnch 
blood  to  the  brain  as  fornteriy ;  yet  the  tortooos  course  of  the 
arteries  would  probably  much  diminish  the  vis  a  tei^o,  end 
deaden  the  impulse  of  the  blood  coming  from  the  heart ;  so  that 
a  powerfully  co-operating  remedy  might  be  obtained  in  oddilioa 
to  those  generally  used. 

Of  late,  the  operation  of  tying  the  carotids  for  aneurism  has 
been  successfully  employed.  I  have  not  the  advantage  myself 
of  knowing  what  phenomena  have  resulted  from  the  operation 
with  respect  to  the  circulation  of  the  blood  in  the  head.  As  I 
beheve  it  is  a  rule  not  to  perform  the  operation  until  the  anasto- 
mosing branches  are  sufficisntly  expanded  to  carry  on  the  circu< 
lation,  afler  the  main  artery  has  been  closed,  the  case  will  not 
be  in  point ;  but  probably  much  might  be  learned  from  an 
attentive  observance  of  sucb  cases.  It  is  very  rash  to  form  d 
priori  conclusions  upon  the  eftects  of  operations  which  have 
never  been  performed,  more  especially  where  so  delicate  and 
mysterious  an  oi^;an  as  the  brain  is  concerned.  It  is  likely, 
howe.yer,  that  if  both  carotids  were  tied  even  where  an  inordi- 
niUe  distension  of  the  blood-vessels  of  the  brain  had  before 
oocnrred,  that  the  How  of  blood  would  at  first  be  so  much 
impeded  that  this  patient  might  fall  into  the  opposite  extr^ue, 
and  that  fainting,  or  some  affection  arising  from  the  presence  of 
too  small  a  quantity  of  blood  in  the  head,  would  supervene. 
Bat  this  evil  would  only  be  temporary ;  and  there  are  fortunately 
plenty  of  remedies  for  it  much  more  efficacious  than  those  now 
in  use  for  the  opposite  affection.  As  most  nervous  diseases  are 
supposed  either  to  be  connected  with,  or  produced  or  aggravated 
by,  a  determination  of  blood  to  the  h^d,  I  hope  we  may  at 
length  be  enabled  to  discover  some  adequate  means  of  sub- 
duing  and  keeping    down  these    obsUnate    and    untiactable 
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ANNUAL  RESULTS. 

Barometer. 

Greatest  barometric  pressure,  Sept.  21.     Wind,  N.£.  . .  30*60 

Least  ditto,  April  16.    Wind,  S 29-09 

Extreme  range,  of  the  mercury 1-41 

Annual  mean  barometric  pressure   29'881 

Ditt-1  ditto  at  8,  a.  m 29-870 

Ditto  ditto  at  2,  p.  m ^ 29-871 

Ditto  ditto  at  8  p.  m 29-874 

MeanpresaurefoT  ISOdays, with themooninN. declination  29*911 

]Vf  ean  pressure  for  175daya,  with  the  moon  in  S.declination  29*861 

^^reatest  range  of  the  mercury  in  January 1*^290 

Least  range  o(  the  mercury  iu  June 0*680 

<Jireate8t  variation  in  24  hours  in  February 0*830 

Least  variation  in  24  hours  in  September 0*340 

Spaces  described  by  the  rising  and  falhng  of  (he  mercury  65*190 
Ifomber  of  changes  caused  by  the  variations  in  the  weight 

of  the  atmospheric  column 280 

Tkermometer, 

Greatest  thermometrical  heat,  July  31.    Wind,  N.E 83*00* 

Greatest  cold, Dec.  29.    Wind.N. 16*00 

Extreme  range  of  the  thermometer 6S*00 

Aimual  mean  temperature  of  the  atmosphere 62*10 

Ditto  ditto  at  8  a.  m 50*63 

Ditto  ditto  at  2  p.  m 57*62 

Ditto  ditto  at8  p.m 60-84 

■  Greatest  range  in  October. 39*00 

Least  range  m  January  and  Maruh 25*00 

Annual  mean  range 32*33 

Greatest  variation  in  24  hours  in  June 30*00 

Least  variation  in  24  hours  in  January 17'00 

De  Luc's  Whalebojj^Ht/grometer. 

Grcatesthumidityof  the  atmosphere  several  Umes 100-0'^ 

Greatest  dryness  of  ditto,  Sept.  I .    Wind,  N.W 39-0 

ISztreme  range  of  the  index 61*0 

Annaal  mean  state  of  the  hygrometer  at  8  a.  m 76-3 

DiUo  ditto  at  8  p.m ;..  77-1    -- 

Ditto  ditto  at  2  p.m 67*8 

Ditto  ditto  at  8.  2,  and  8  o'clock 73*7 

Greatest  mean  humidity  of  the  atmosphere  in  Dec 81*7 

Greatest  mean  dryness  of  the  atmospiiere  in  May ......  66*3 

|.,n.,    ;.G0C>^IC 
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Prevailing  Winds 

From  north  to  Dorth-east .* 45^ 

From  north-east  to  east 24 

Trom  east  to  eonth-east. 49^ 

From  aouth-eaat  to  south 29 

From  south  to  sonth-wcst. 35 

Ptom  Bouth-west  to  wert 34f 

From  west  to  north-weat .,,.,.; _ 87^ 

From  north-wcBt  to  north W 

Clouds,  agreeably  to  the  Nometiclatwe. 

CirruB  . 209 

CirrocumuluB  . , ^ 199 

•CiiTostratus 29( 

SbratuB 39 

Cmmilua ,  21E 

■Cumulostratufl ., 18S 

Nimbus IBB 

A  Summary  of  the  Weather. 

A  trassparent  atmosphere,  without  clouds 33i 

Fair,  with  various  modifications  of  clouds W4 

An  overcast  sky,  without  ram 66 

Fog gj. 

Ram,  bai!,  sleet,  and  snow 99 

Almotpieric  Phenomena. 

Anthelia,.  or  mook-euns,  neaily  opposite  to  tfa«  real  ma.  . .  7 

Parhelia,  or  moolt-suaa , 6S 

Paraaelciue,  or  mook-moom 7 

Solar  halus .32 

Lunar  halos 25 

Rainbows,  perfect 18 

Small  meteors,  conunonly  called  shooting  stars  ,  ..,...,.,  121 

AoTora  Borealia,  Oct.  17,  iu  the  evening 1 

Lightning,  days  on  which  it  has  occuwed 16 

Thunder,  ditto  ditto , 12 

Evaporation. 

lack*. 

Greatest  quantity  in  August 6*1& 

Least  quantity  in  January frSS 

Total  quantity  for  Ute  year .■. .  31-46 
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Rain,  Ift. 

CSimteat  quantity  ID  January 4-lSr 

Lewt  qwmtity  in  August (h6S 

Tobd  quaadty  for  the  year 33-33 

N.B.  Hie  barometer  is  hung  up  in  the  observatory,  about  30 
"fiset  above  high-water  mark ;  and  the  seir>Tegistenng  hoiizoQt«i 
day  «ad  night  thermotoeter,  and  De  Luc'a  vhalebooe  hygromfr- 
ter,  are  placed  in  open-worked  cases  near  a  wali,  in  a  northern 
«spect,  out  of  the  aun's  rays,  and  10  feet  above  the  level  of  the 
^wden.  The  jduviameter  and  evaporator  have  respectively  Hah 
miea.  of  six  inchea  square  :  the  former  is  emptied  every  morning 
mt  eight,  a.  m.  after  tuin  haa  fallen  into  a  cyundrical  glass  gauge 
accarat«ly  graduated  to  -^^th  part  of  an  inch ;  and  the  quanti^ 
■CTsporated  from  the  latter  is  ascertained  every  third  day. 

Barometric  Pressure. — Hiinking  the  barometer  would  stand^ 
li^her  while  the  moon  was  in  north  declination  than  when  ahn. 
was  in  south  declination,  we  separated  the  time,  and  found  ib& 
■aeaa  barometiic  pressure  during  her  north  decimation  this  year 
IB  &vour  of  our  conjecture :  but  as  the  difference,  while  in  ths 
noctliem  part  of  her  orbit,  amounts  only  to  -^V^^  °^  ^^  inch,  w6 
«re  therefore  indined  to  think  that,  in  a  local  point  of  viete, 
nothing  satisfactory  to  meteorology  can  be  drawn  from  thia 
exseriment ;  although  it  has  recently  bee*  suspected  by  meteo- 
Totogista  that  tiA  moon  has  much  more  influence  on  the  earth's 
«taBospbere  in  one  part  of  her  orbit  th&n  iu  die  other.  If  futuia. 
Insults  shoidd  be  found  to  decide  the  question,  they  must,  wtt- 
Aiok,  ftccrue  &om  a  series  of  combined  barometric  observations 
-in  nai^  distant  places  both  iu  north  and  south  latitude,  But 
vntil  (waervationa  of  this  sort  be  more  generally  and  very  rent- 
la^  made  in  many  favourable  places,  it  is  probable  that  Uis 
^•estion  will  remain  unsolved.  In  observations  that  may  be 
iBiide  to  detavnine  it,  the  precise  state  of  the  winds,  morning 
«fteniooa  and  night,  should  be  particularly  registered,  and  from 
«  high  vane,  as  a  great  deal  will  depend  upon  the  prevalence  of 
iresteriy  and  southerly  winds,  which  are  found  to  diminish  tha 
'weigt^  of  the  atmospheric  column,  and  cdnsequently  shorten  thtt 
baroiBetiic  or  mercurial  column,  in  whatever  part  of  her  orbit  thft 
■toon  may  be  in  at  the  time.  The  annual  mean  barometri^ 
fttante  uiis  year  agrees  exactly  with  that  for  the  precedrng 
jear,  as  shown  in  the  table.        \ 

Tempavture. — The  mean  temperature  of  Gosport  for  the  taat 
two  proIificyearsisl-^°  more  thaninlS17;  but  the  moxt riiuu  ana 
WMflHUB  temperatures  for  1819  are  respectively  8°  lower  thai» 
tkat  of  1818.  The  mean  of  the  observations  taken  at  eighty 
a.  BL  and  eight,  p.  m.  is  nearly  1°,  and  the  mean  of  those  takett 
ml  two,  p.m.  1-d8^  less  this  year  tiiah  last ;  yet  there  ia  a  oeff 
■  V«.  XV,  N' VI.  2E  Cooc;;[c 
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icoincidence  between  the  means  at  eight,  a.m.  and  eight,  p.m. 
fer  either,  or  for  both  the  years  together.  The  same  may  be  said 
of  the  mean  barometric  pressure  at  those  times. 
■^  Humidity  of  Ike  Atmosphere. — By  accurate  observations  made 
'^ith  De  Luc's  whaleboae  hygrometer,  the  mean  diurnal  bnmidity 
'Of  tbe  ambient  air  is  nearly  7"  greater  this  year  than  the  preccd- 
'iiig;  but  it  will  be  recollected  that  the  latter  part  of  theBjmag,  and 
both  the  summer  and  autumn  of  1818  were  unusually  dry  and 
!-srarm  ;  so  much  so  that  the  evaporation  was  one-third  more,  the 
depth  of  rain  one-third  less,  and  the  modifications  of  clouds  less 
irequent  in  their  appearance  that  year  than  this — these  circoi^- 
Rtances  combtne  in  establishing  the  fact  of  a  more  vaporous 
^itmosphere,  agreeably  to  the  icHications  of  the  instrument. 

Prevailing  \Vinds. — ^The  variableness  of  the  winds  during 
3818  and  1819  may  he  seen  in  that  part  of  the  table  containing 
'tie  results  of  the  prevailing  winds ;  but  when  we  compare  the 
number  of  days  they  have  come  from  the  east  of  our  meridian^ 
,-«ntli  the  number  from  the  west  of  it,  the  difference  iu  the  two 
vears'  results  is  only  a  few  days.  The  winds  to  the  eastward  of 
tbe  meridian  this  year  have  prevailed  148  days,  and  tliosetothe 
■-westward  of  it  217  days ;  difference  in  favour  of  the  latter  69 
days;  and  this  difference  agrees  with  that  of  last  year  within  one 
■Jay — to  this  may  be  attributed  the  coincidence  of  the  mean 
'^jarometric  pressure.  The  number  of  strong  gales  of  wind  from 
'■the  following  points  of  the  compass,  or  rather  the  days  they 
tiave  prevailed,  are  34  ;  namely,  N.  3,  N.E.  1,  E.  5,  S.E.  0, 
;E-  4,  S.W.  9,  W.  9,  and  N.W.  3.~-There  being  much  doubt  as 
"tJH  the  accuracy  of  registering  tlie  winds  from  the  positions  of  low 
'vanes,  in  consequcuce  of  the  eddy  and  baffling  winds  that 
frequently  prevail  with  the  land  breezes,  from  attractions  and 
•obstructions  on  and  near  the  earth,  we  therefore  register  from  a 
Irigh  vane,  and  sometimes  from  the  direct  motions  of  the  lower 
'.clouds.  The  propriety  of  this  method  we  urged  ia  our  last 
'jLmiual  MtfteoroIogicBi  Results,  published  in  the  Annah  of'FhU 
Jiitoph^.  The  state  of  the  winds  this  year,  as  well  as  last,  was- 
%diawn  ap  from  three  observations  each  day,  tS  well  as  front 
.^frequent  observations  in  the  nights,  accordmg  to  ^e  precise 
■duration  of  each  wind. 

*  Clouds. — The  last  table  contains  the  nuihber  of  days  on  which 
ifite  various  modifications  of  clouds  have  appeared,  and  some  tiT 
uem  by  night  as  well  as  by  day-  The  cirrottratus  cloud,  in 
jtconsequence  of  the  humidity  of  tne  atmosphere,  hsis  appeared 
Anost;  and  the  stratus,  which  is  confined  in  its  appearance- 
duiefl^  to  autumn,  the  least,  as  ia  usual.  The  cumuhuratrnt  and 
4he  xtmbus  are  nearly  even  in  numbers ;  and  also  the  cimu  and 
kiUHUl'un.  The  cirrocumulus  cloudy  whether  in  elevated  round 
Aocb?,  OT  attenuated  beds,  is  characteristic  of  a  rising  tempersr- 
^re  soon  after  its  appearance,  but  mostly  on  the  subseqneotd^. 
Tile  cirrui  acid  drroslratui  presage  a  iallmg  tempecalure,  aia^ 
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and  wind ;  but  the  ttratut  and  cumulus  generally  indicate  fair 
veather  ^r  the  time  of  their  appearance.  The  cumuloslratus^ 
even  by  inosculation,  seldom  passes  to  a  nimbus,  or  rain  cloud,. 
unlesB  an  extensive  cirrus  should  happen  to  unite  with  it  in  its- 
descent.  The  cui7iu/u5,  whose  appearance  is  conSned  to  theday^. 
is  formed  by  a  collection  of  vapours  rising  out  of  marshes, 
rivers,  &c. ;  it  generally  rises  in  nn  hemispheric  fonn,  moves  in 
the  direction  of  the  wind,  and  ol^en  evaporates  perceptibly  after 
sunset  in  calm  weather.  It  is  probable  tiiat  the  nascent  cumulus 
is  sometimes  formed  by  the  rarefaction  of  the  stratus  in  fair~ 
weafher.  The  lofly  cumulus  too  has  oden  been  seen  to  trangfono- 
itself  into  a  cirrocumulus.  The  cirrostratus  is  formed  by  descend- 
ing cinus,  or  cirrocumulus,  and  sometimes  comes  down  so  low 
as  to  sweep  the  surroupding  hills  :  when  stationary  and  attenu' 
ated,  it  often  resolves  into  dew  after  sunset.  Such  is  our  s^ort 
butpractical  view  of  the  nomenclature  of  clouds. 

Weather. — ^The  most  remarkable  difference  of  the  two  years' 
Tesults  under  this  head  is  in  the  number  of  completely  overcast 
days  and  nights,  being  28  more  this  year  than  last ;  and  the 
clear  or  cloudless  days  and  nights  are  eight  less.  Here  it  is 
necessary  to  explain  the  methoa  by  which  the  exact  number  of 
days,  under  the  respective  divisions  of  weather,  was  ascertained. 
It  was  done  thus :  if  a  cloudless,  day  happened,  andtheskywas 
not  clear,  or  free  from  clouds  at  night,  only  half  the  day  was 
accounted  for  as  being  clear ;  the  same  regard  to  time  was  paid 
to  the  continuance  of  rain,  &c.  If  the  day  happened  to  be  fair, 
with  sunshine  and  clouds,  and  the  sky  overcast  at  night,  the 
time  was  equally  divided  under  those  heads. 

Atmospheric  Phenomena. — The  most  striking  difference  in  the 
results  of  the  tLtmosphtric  pluuomena  for  the  last  two  years,  is  in 
the  number  of  meteors  (some  of  them  of  a  large  size] ;  of  121, 
no  less  than  96  appeared  in  the  evenings  of  July,  August,  and 
September,  the  three  hottest  months  in  this  year.  It  may, 
therefore,  be  inferred,  that  they  are  generated  by  heat  in  on 
atmosphere  highly  chained  wiui  electric  matter.  There  ia, 
however,  a  matenal  difference  in  the  quality  of  meteors,  which 
mav  be  determined  chiefly  by  their  coloofs,  apparent  densities, 
ana  altitudes. 

Evaporation. — ^The  quantity  evaporated  this  year  is  not  ao 
great  as  it  was  last  by  18.^  inches ;  nor  does  it  amount  to  so 
much  as  the  depth  of  rain,  Su:.  by  2-07  inches ;  consequently 
tbe  ground  at  tfie  close  of  the  year  must  have  been  in  a  moist 
atate. 

Variation  of  the  Magnetic  Needle  --From  the  mean  of  daily 
«lMeTvations  on  the  ma^etic  needle  this  year,  it  has  been  found 
to  decrease  about  2'  in  its  western  course,  compared  with  obRei^ 
Tadons  made  last  year ;  but  whether  this  reQession  will  be  pro^ 
'  t'u  aqoeation  of  no  small  importance,  and  which  must  be 
2e2 
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decided  by  furtber  obserratioos ;  if  so,  the  magnetic  needle  ma^ 
be  said  to  bare  arrived  at  its  maximum  Tariation  westward.  Tlie 
mean  variatioa  of  the  maeoetic  needle  at  the  close  of  1819  was 
24°  36i.'  W.        


Description  of  an  Urinary  Calculus,  composed  of  the  Lithale  or 
Vrate  of  Ammoma.     By  William  Prout,  ai.D.  F.R.S.» 

M.  FotiBCsoT  bad  stated  that  the  litbate  of  ammonia  not 
«)ly  fi-equently  enters  into  the  composition  of  urinary  calcoM, 
but  sometimes  constitutes  entire  concretions. -f*  Mr.  Bnmde, 
some  years  afterwards,  called  this  statement  in  question,  asd 
was  induced  to  conclude  from  his  experiments,  "  that  no  sob- 
Btance  which  can  be  called  urate  of  ammonia  exists  in  calcuE."J 
In  this  latter  opinion  I  believe  most  Britisb  chemists  have  acqui- 
esced, and  Dr.  Marcet,  in  his  recent  work  on  this  subject, 
observes,  "  the  presence  of  this  substance  (Uthate  of  ammonia) 
in  nrinary  calculi  I  still  think  very  doubtful,  especially  becaose, 
•ince  it  is  so  easily  discovemble  in  the  excrements  of  the  bo* 
constrictor,  it  is  not  probable  that  the  Enslish  chemists  would 
have  overlooked  it  so  long  in  the  human  calculi,  which  they  have 
so  oflen  and  so  successfully  submitted  to  chemical  ex  aminaticm.'^ 

From  these  decided  opinions  of  such  eminent  chemists,  we  nuiBt 
conclude  that  this  variety  of  calculus  is  extremely  rare :  to  obviate, 
however,  the  belief  that  it  does  not  exist  at  all,  I  have  been 
viduced  to  draw  up  the  present  account,  the  object  of  which  is 
to  describe  a  calculus  composed  almost  entirely  of  the  substance 
in  question. 

This  calculus,  for  which  I  am  indebted  to  my  (Hend  Dr.  dUot 
SOB,  was  extracted  in  April  last  by  Mr.  CUne,  jun.  from  a  haj 
about  two  years  of  age,  m  St.  Thomas's  Hospital :  when  entire, 
it  weighed  about  fiO  grv. ;  hs  general  shape  was  ovoid  a  little 
flattened ;  its  external  surface  was  smooth,  and  of  a  greenish- 
clay  cdour  (corresponding  neaHy  to  the  vac-yellow  of  Werner .f) 
It  was  composed  of  thin  concentric  layers,  easily  separable  front 
(me  another,  and  readily  breaking  into  sharp  angular  pieces,  with 
B  compact  earthy  fracture.  Its  general  colour  internally  difiered 
both  in  shade  and  intensity  from  that  of  its  external  surfoce :  it 
.  night  be  denominated  a  pale  reddish  clay  colour  (corresponding 

•  b'ram  lbs  lird I w»^lrerglciil  TrkMuttana,  tsI.  x.  p.  S8>. 
f  Sjilfaacda  CowwiMancei  Cblnttact,  toH.  x.  p.  SM. 
i   ^il.  Tnuu.  vol.  iciiii.  p.  331. 

^  Eusj  na  ihe  Oraiad  Ntttory  aafl  Medical  TrralaMDl  «t  Odcal«a«  DiMr- 
tm,  p.  HD,  flrMfdIiioa.   8rcah«Dr.  He■T7'■p•pn'iDlbcpr(KB(TDl^«,p.lCI■ 
|  Bra  Wcmef"!  NaaMOckMK  at  Cataan,  b;  PUrfck  87M. 
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neaily  to  the  wood^rmen  of  Werner.*)  The  di&rent  layers, 
however,  differed  somewhat  in  iateniity,  which  caused  the  lami- 
xukted  structure  to  be  vieible  to  the  eye.  Between  some  of  the 
l^eiB  also  there  were  minute  depositions  of  the  earthy  phos- 
l^ates,  which  render  this  structure  still  more  sensible.  The 
nucleus  exhibited  the  same  general  appearance  as  the  rest  of  the 
calcolus,  except  that  it  appeared  to  oe  made  up  of  a  fine  powder 
and  a  few  larger  grains,  loosely  a^luUnated  together. 

it  was  spanngly  soluble  in  cold  water,*)-  but  it  dissolved  readily 
in  boiling  water  (especially  when  in  a  state  of  fine  powder), 
requiring  only  about  300  times  its  weight  for  that  purpose.  On 
cooling,  the  calculous  matter  did  not  immediately  separate,  but 
after  some  days  a  greet  part  of  it  was  deposited. 

It  readily  mssolved  in  solutions  of  the  tixed  alkalies,  and  at  the 
Bune  time  a  strong  smell  of  ammonia  was  exhaled.  When 
muriatic  acid  was  added  to  this  solution,  lithic  acid  was  preci- 
pitated. 

In  nitric  acid  it  dissolved  readily,  especially  with  the  assist- 
ance of  heat,  evhibiting  the  same  phenomena  as  lithic  acid  when 
similarly  treated. 

Muriatic  acid,  in  which  it  had  been  digested,  was  found  to  be 
converted  into  muriate  of  ammonia. 

Exposed  to  the  action  of  heat  by  means  of  th^  blow-pipe,  it 
decrepitated  so  strongly  that  it  was  difficult  to  ascertain  the 
effects  produced  by  this  agent.  When  reduced  to  powder,  and 
exposed  to  beat,  it  first  appeared  to  give  off  ammonia,  and  afiet- 
wards  to  bum  with  the  same  phenomena  as  lithic  acid.  It  left  a 
minute  residuum,  which  strotigly  reddened  turmeric  paper,  and 
appeared  to  consist  partly  of  lime  (and  alkah),  and  partly  of  the 
earthy  phosphates. 

From  these  properties  it  is  evident  that  this  calculus  consisted 
principally  of  tiie  lithate  of  ammouia.  X 

*  Sre  yfrtHtr't  Nmnrnclatiire  of  Culmm,  l>y  ralrick  S.rmr. 

t  Unr  |wrl  of  Ihe  cxcrrinrntt  ■■fllic  bin  cuntlrinnr  (which  li  lilhale  of  anno- 
■ia)  al  S0°  requited  alM>u(  4M  parli  of  watef  lo  diuulTe  ir, 

Al    90=. 300 

AiSlCo wo 

Ba(  the  ralcttn*  abore  dt>eribed  nai  fnnud  to  b*  toiuenhat  Irta  toloblt  ibtin  Ihii 
•ulxianrr,  (iiobably  on  account  of  III  cnni|>act  itiilc  iif  a{c<tTFpiilun. 

i  The  r<illaHin(t  1)  Fourcray'i  rifieripliixi  of  tbig  t|irciF>  of  ralcnlui,  uhlch 
dot!  not  dilTiT  much  from  the  aboTc  "  Ln  caleuls  d'lirnte  d'ammnniatiur,  birn 
dwiaUJriWt  |>ar  leut  dlinslabilile  iam  In  IcnJvn  il'nirali)  Bin  rnu.ltqiics  mail 
KKc  au  dfgHgcBiriit  aboudanl  ri'Dininoniaquc,  mdI  urdluaireiurni  peiKi,  d'ane 
CMileHf  pile  de  raft  ■■  lail,  on  d'nn  (rii  (immttir  ccKc  iinaocr,  formit  dir  couchn 

qaiiclonchenl;  iirrtque  (oujoan  contciunl  un  nnvaiiduntoii  >i|iarpBl!^inrnl  I'eii- 
'  vriapf  r.  I«aT  fiume  Ik  pin*  orriinairr,  nl  (iiliLtiMdak,  aloBg^,  compriot^,  qa^l- 
qarAiii aiay||d«loidr  I  Irar  larface  at  e^dillai^«llrDt  line,  jnmaii  tabrrculiMur, 
qnclqiirruitbMMRateitcr.Mtalliiiei  Irnr  pminlriir  >.|>«tiGquu  «■  de  l.VtSi  I.IW, 
I'eaairale  In  diuoalfi'irloal  qaaadrlleett  cbaaic,  rl  qHaad  il»MiH(  dlv>>^-cl  en 
poouiere  Dm.  Lrtscidri,  le  laiirUMiqiie  iiinnsl,  Irarcnicteni  ranmiiniitqiie,  ct 
laiMculi(«l  I'acide  artqar.qtii  •«  diikoul  emiaitedanila  polBocMuiielrrmcnicc: 
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The  boy  from  whom  this  calculus  was  taken  suffered  extreme 
irritatioQ,  aod  his  general  heath  was  much  deranged.  Two  or 
three  weeks  before  it  was  extracted,  I  had  an  opportunity  of 
examiniDg  his  urine ;  it  was  pale-coloured,  and  exhibited  the 
appeiirance  it  usually  assumes  when  a  calculus  is  present  in  the 
bladder,  or  when  the  functions  of  the  inner  coat  of  that  viscus 
are  otherwise  deranged.  Its  specific  gravity  was  1023-8,  and  it 
abounded  in  urea  and  the  triple  phosphate  of  magnesia  and 
ammonia.  It  reddened  tunnenc  paper,  but  aa  it  had  been  kept 
for  some  days  before  I  had  an  opportunity  of  examining  it,  this 
property  might  have  been  acquired  after  it  was  voided  from  the 

I  possess  a  fragment  of  another  small  calculus,  baring  precisely 
the  same  colour  and  properties  as  that  above  described.  It  was 
likewise  taken  from  a  boy  under  the  age  of  puberty,  and  was 
accompanied  by  great  irritation.  This  fragment,  which  is  abont 
one-tenth  of  an  inch  in  thickness,  appears  to  have  constituted  a 
part  of  the  outer  crust.  Its  external  surface  is  rough,  and  covered 
Mith  mamillary  protuberances.  To  a  part  of  its  internal  surface 
there  is  adhering  a  portion  of  a  common  hthic  acid  calculus  ; 
probably,  therefore,  the  whole  of  its  centre  was  composed  of  that 
substance.  This  boy,  as  well  as  the  former,  recovered  from  the 
operation,  and  I  believe  neither  has  ever  had  any  return  of  the 
complaint. 

The  characteristic  properties  of  this  species  of  calculus  appear 
then  to  be  the  following :  1 ,  their  colour  and  general  appearance, 
which  are  peculiar ;  2,  their  solubility  in  water ;  3,  their  yielding 
ammonia  when  treated  with  the  fixed  caustic  alkalies.  Te 
which,  perhaps,  may  be  added,  4,  their  property  of  decrepitating 
before  tne  blow-pipe.* 

There  are  also  strong  reasons  for  concluding,  from  the  small- 
ness  of  their  size,  and  other  circumstances,  that  this  species  of 
calculus,  in  its  pure  state,  is  peculiar  to  children  under  puberty,1- 
and  that  it  is  accompanied  by  great  derangement  of  the  general 
health,  and  the  most  distiessing  irritation. 

With  respect  to  the  medical  treatment  of  this  variety  of  calcic 
luB,  it  ought  probably  to  differ  in  no  respect  from  that  adopted  in 
ordinary  cases  of  the  lithic  acid  calculus ;  certainly  not  at  least 
in  a  cAe/nica/ point  of  view. 

fl>  K  trouTrnl  qnelqurfnii  rrcoiitcrlt  d'nciile  nrlqnr  pur  ;  la  cnnehe  nlfricarrfc 

riiralr  iI'mDmsninqiiP.  Bur  In  600  rnlculicinmiii^  \»  prnportton  d>  iWBbieina- 
dividuiilerciicraiiccraiit  unr  dti  plui  foibles."     Op.  ril.  p. 997. 

*  I  iih  annie  ihttl  (lrcrri>italiiigcBlrnli  arr  uiiull)' uiid  In  roniaia  a  lilltrax»- 
late  of  lime,  and  Ihia  nna  |irrliB|»  Iberaie  in  both  Ihe  aboTC  InsMnccf.  I>  Omm 
in^lancn.  liawFvrr,  (be  d«civpiMlioa  appeared  lo  mc  nlber  la  depcad  oa  Ab 
etciipe  nf  anuHHiia. 

-f  Tbr  miirbid  urine  «fchildrpR|(nKrfll]iconuini  ao  czcfh  nf  (be  pbatptatti^ 
but  in  Himr  rate  iuMaitce*  apixaliar  eiaj-rnloarvd  drpntliiea  <akm  place  aArr  li* 
urloebatceuleJ,  which,  )fIaaiiiila>i>iiiken,coi»iiit)par(l;orU(bue*raNiMaia. 
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Article  VIII.  " 

Analyses  of  Books. 

^kilotophtcal  l^aHtacttona  of  the   Rouai  Society  of  Ixmdom, 
fvr  1819,  Part  II. 

This  part  contaios  the  following  papers : — 

I.  Onlhe  Specific  Gravities  and  Temperalure  of  Sea  Waters  ht 
■different  Parts  of  the  Ocean,  and  in  particular  Seas :  with  totue 
Account  of  their  saline  Contents.  By  Alexander  Marcet,  M  JD'. 
F.R.S.  Slc. — Dr.  Marcet  had  formed  the  project  along  with  Mr. 
Smithson  Teaaaat  of  collecting  specimens  of  sea  water  from 
■different  seas,  and  at  different  depths.  In  the  course  of  a  few 
years  a  considerable  number  of  specimens  were  collected,  when 
Mr.  Tennant's  unfortunate  death  deprived  Dr.  Marcet  of  hi&  - 
assistance,  and  occasioned  so  much  procrastination  that  the 
^subject  ran  a  considerable  risk  of  being  abandoned  altogether, 
when  our  author's  attention  was  again  recalled  to  it  by  the  late 
expedition  in  search  of  a  north-west  passage.  The  oi^cers  wW 
bad  the  charge  of  that  expedition  were  very  assiduous  in  eoSect- 
ing  specimens  of  sea  water,  and  in  determming  the  temperatara. 
of  the  sea  at  the  surface,  and  at  the  bottom,  in  various  latitudes. 
With  thitse  specimens  and  results,  they  liberally  supplied  Dr. 
Marcet,  and  thus  invited  him  to  resume  his  investigatioos,  and 
-complete  them.  The  consequence  has  been  the  production  of  ' 
the  elaborate  and  valuable  paper  of  which  I  shall  endeavour  t» 
give  an  analysis. 

The  numt>er  of  specimens  of  sea  water  collected  amounted  Uf 
68.     The  following  table  exhibits  the  specific  gravities  of  thete  ■ 
'  specimens,  together  with  the  parts  of  the  ocean  from  which  thejr' 
were  collected^ 
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It  would  appear  from  the  preceding  table,  th«t  the  ocen  » 

the  southern  nemisphere  contaias  more  salt  than  is  tbe  noiAam 

'  iiemiBphere  ia  tbe  proportion  of  1-02919  to  1-02757  ;  but  tbe 

great  proportion  of  the  specJEDena  in  the  northern  oceaswcfe 

taken  at  a  much  higher  latitude  than  those  ia  Uie  r'^Hr* 

l;(Xk;;Ic 


1820.]  Pkilotophical  TrauwtioM  far  \6\9,  Part  J  J.  441 
7^  may  partly  account  for  the  diSereaoe.  In  estjmfttiag  lite 
^•ecific  gravity  of  the  water  from  the  northem  hemisphere,  th& 
■petumens  manned  with  an  asterisk  (*)  have  been  omitted,  as 
ODviousIy  below  the  truth,  either  from  ice,  or  froui  the  lireslt 
water  of  rivers. 

The  mean  specific  gravity  of  water  from  the  equator  is  r02777. 
^lus  exceeds  a  little  the  meaa  gravity  which  prevails  io  thft 
nortfaera  hemisphere ;  but  falls  short  of  that  in  the  southem 
hemi^here.  liie  mean  specific  gravity  in  the  northern,  soutb- 
mn  hemispheres,  and  at  the  equator,  is  us  follows : 

Northern  hemisphere 1-02757 

Equator 1-02777 

Southem  hemisphere 1*029 19 

But  it  ought  to  be  remarked,  that  Dr.  Davy  generally  foimd 
tiie  specific  gravity  of  sea  vrater  both  in  the  Soum  Atlantic  and 
IB  the  Indian  Ocean  l^s  than  what  is  stated  in  the  preceding 
tables.  When  sea  water  is  taken  from  the  surface,  it  may  be 
cooceivcd  to  be  modified  a  little  by  the  quantity  of  raiu  which 
iaa  &Uen ;  for  it  is  reasonable  to  believe  that  immediately  after 
« heavy  fall  of  rain,  the  specific  gravity  of  water  taken  at  the 
sorface  of  the  sea  will  be  a  litlje  less  than  it  would  be  if  takeu 
after  a  long  tract  of  dry  weather.  ' 

Hiere  is  no  satisfactory  evidence  that  the  sea  at  great  deptha 
IS  more  strongly  impregnated  with  salt  than  at  the  surmce^ 
«zcept  at  the  mouth  of  the  Dardanelles  where  the  specific  ,^ra- 
id^  of  the  water  at  the  surface  was  1-O2028,  while  the  specific 
-gravity  of  the  water  from  the  bottom  was  1-02H19.  We  may 
conceive  this  to  be  owiao;  to  a  current  of  water  from  the  Medi- 
toiraaean  flowing  into  the  Black  Sea  at  the  bottom,  while  a 
counter  current  front  the  Black  Sea  flows  towards  the  Mediter- 
ranean at  the  surface  \  for  the  8i)ecific  giavity  of  the  water  at  the 
i>ottom  approaches  that  of  the  Mediterranean,  while  that  at  the 
aurlace  approaches  the  specific  gravity  of  the  Black  Sea. 

The  Mediterranean  Sea  contains  more  salt,  and  has  a  higher 
]q>ecific  gravity  than  that  of  the  Atlantic  Ocean ;  while  most 
wier  inland  seas,  as  the  Baltic  itnd  the  Black  Sea,  contain  less 
Bait  than  the  ocean.  This  ia  accounted  for  by  supposing  that 
the  evaporation  in  that  sea  is  greater  than  the  supply  of  fresh 
water ;  the  consequence  of  which  is,  that  a  current  from  the 
Atlantic  sets  into  the  Mediterranean  through  the  straits  of 
Gibraltar;  and  in  order  to  obviate  the  supposed  consequence, 
tliat  on  such  an  hypothesis  the  saltness  of^  the  Mediterranean 
would  continually  increase,  it  has  been  conceived  that  an  under 
current  of  salter  water  sets  in  from  the  Mediterranean  to  the 
Atlantic  at  the  bottom  of  the  straits  of  Gibraltar. 

Dr.  Marcet  is  of  opinion,  that  he  is  entitled  to  conclude  from 
the  specimens  of  water  from  ice  taken  from  the  sea  which  he  has 
examined,  that  the  ice  of  sea  water  is  always  perfectly  fresh ;  but 
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I  do  not  aee  that  the  specimens  in  question  prove  the  truth  of 
this  opinion ;  for  much  of  the  ice  that  floats  in  the  Arctic  Ocean 
has  been  originally  produced  in  rivers,  or  on  the  sea  coast,  and 
it  has  been  afterwards  fed  by  the  snow  and  rain  water  which 
fell  upon  it  while  floating;,  anci  which  would  gradually  assimilate 
itselito  the  parent  stocE.  Water  saturated  with  salt  freezes  at 
4°,  and  the  sea  water  on  our  coasts  freezes  at  about  28°;  but  I 
have  never  been  able  to  satisfy  myself  that  in  the  act  of  free^ng^ 
it  parts  with  the  whole  of  the  salt  which  it  held  in  solution. 
This  may,  perhaps,  be  the  case  ;  but  it  is  difficult  to  conoeive 
how  the  particles  of  salt,  which  ought  to  be  at  least  mechanically 
mixed  among  the  crystals  of  ice,  could  make  their  escape  from 
a  very  laige  mass  of  ice. 

The  temperature  of  sea  water  ought  to  diminish  gradually  from 
the  surface  to  the  bottom ;  because  its  density  constantly 
increases  as  its  temperature  dimiaishes  till  it  reaches,  or  even 
passes,  the  freezing  point  of  sea  water.  This  diminution  of. 
temperature  was  observed  by  Capt.  Ross  and  Lieut.  Parry  to 
hold  in  Davis's  Straits  and  in  Baffin's  Bay ;  but  it  was  deter- 
mined bv  Lieut.  Franklin  and  Lieut.  Beediy  that  on  the  east 
side  of  Greenland,  and  in  the  polar  Seas,  just  the  contrary  takes 
place,  or  the  sea  at  the  bottom  is  considerably  hotter  than  at  the 
surface. 

As  it  would  have  been  an  endless  task  to  have  attempted  the 
analysis  of  all  the  specimens  of  sea  water  contained  in  the  above 
,  table.  Dr.  Marcet  selected  16,  and  determined  with  as  much 
accuracy  as  possible  the  quantityofmuriatic  acid,  sulphuric  acid, 
lime,  and  magnesia,  contained  in  500  grs.  of  the  hquids,  and 
likewise  the  weight  of  salt  left,  when  600  grs.  of  each  of  the 
liquids  was  evaporated  to  dryness.  The  muriatic  acid  was  esti- 
mated from  the  quantity  of  chloride  of  silver  precipitated,  and 
dried  at  a  temperature  sufficient  to  produce  incipient  fusion. 
The  sulphuric  acid  by  the  quantity  of  sulphate  of  barytes. 
When  100  grs.  of  sulphate  of  barytes,  dried  at  212°,  are  exposed 
to  a  red  heat,  they  are  reduced  to  97'2  grs.  The  lime  was  deter- 
mined by  precipitating  it  by  oxalate  of  ammonia,  and  drying  the 
precipitate  at  the  temperature  of  212°.  According  to  Dr.  Mar- 
cet, lOO  grs.  of  such  a  precipitate  contain  39-23  grs.  of  lime. 
The  ma^eaia  was  precipitated  by  means  of  phosphate  of  soda 
and  carBoQate  of  ammonia.  According  to  Dr.  Marcet,  100  grs. 
of  this  precipitate  contain  40  grs.  of  magnesia.  The  following; 
table  exhibits  the  weight  of  the  saline  contents,  and  of  the  difi»^ 
ent  precipitates,  from  500  grs.  of  the  specimens  of  sea  inter. 
subjected  to  experiment : 
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Iq  these  experiments  the  residue  obtaioed  from  the  water  by 
evaporation  was  dried  in  the  teinperature  of  boiling  water  till  it 
entirely  ceased  to  lose  weight.  The  muriate  of  silver  was  heated 
to  incipient  fusion ;  the  sulphate  of  barytes  and  the  oxalate  of 
lime  were  dried  at  the  temperature  of  boiling  water ;  and  the 
^mmoniaco-phosphate  of  magnesia  was  heateato  redness. 

From  the  weights  of  the  precipitates  given  in  the  table,  it  is 
easy  to  calculate  the  quantity  of  muriatic  acid,  sulphuric  acid,  , 
lime,  and  magnesia,  contaiued  in  the  water.  From  these  weights, 
together  with  the  whole  weight  of  salts  contained  in  the  water, 
.  it  13  easy  to  infer  the  weight  of  aoda.  Thus,  for  example,  the 
quantity  of  these  bodies  contained  in  ^iOO  grs.  of  the  specimfiii 
of  sea  water  marked  27  was  as  follows  : 

Muriatic  acid 8-00    grs. 

Sulphuric  acid 1*27 

IJme 0-314 

Magnesia 1*08 

Soda 8-11 

These  constituents  we  may  suppose  to  have  been  combined  in 
the  following  order : 

Muriate  of  soda 13-300 

Sulphate  of  soda "   2-330 

Muriate  of  Ume 0'6I6 

Muriate  of  magnesia 2-577 

18-823 
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lliese  OK  the  weigbts,  supposing  the  salts  totally  free  from 
mter;  bntifwe  suppose  them  dried  at  the  temperature  of  212^, 
duD  the  weights  <^  each  will  be  as  follows : 

Muriate  of  soda 13-3 

Sulphate  of  soda 2-33 

Muriate  of  lime 0-975 

Muriate  of  magnesia 4*955 

21-560 

Kow  this  does  not  differ  much  from  21-3  grs.  the  quantity  of  salt 
slated  in  the  table  to  exist  in  500  grs.  of  the  water  in  question. 
Dr.  Marcet  iafbrms  us  that  Dr.  Wollastoa  has  ascertained  by 
-eriment  that  tfea  water  contains  a  quantity  of  potash  which  is 
ler  less  than  „  ^\  ^th  of  its  weight.  He  evaporated  sea  water 
tiH  it  was  reduced  to  about  one-eighth  of  its  volume.  Miaiate 
ofplatiaimi  then  threw  down  a  precipitate,  when  dropped  into  it. 
When  this  precipitate  is  heated  with  a.  little  sugar,  tae  platjnaiii 
ia  reduced  to  the  metallic  state.  The  muriate  of.  potash  may 
Aen  be  washed  ofT,  and  the  nature  of  its  base  demonstrated  by 
its  yielding  crystals  of  nitratf.  of  potash  with  nitnc  acid. 

n.  Am  Accotuit  of  the  Fossil  Skeleton  of  the  Proteosaurus, 
"By  Sir  Everard  Home,  Bart.  V.P.R.S. 

III.  Reasons  for  giving  the  Name  Prateo-sauras  to  the  Fossil 
Skeleton  which  has  been  descrilxd.  ■  By  Sir  Everard  Home,  Bart. 
— 'The  first  of  these  papers  might  have  been  called  a  short  notice 
<tr  ezpluiation  of  three  plates  Which  accompany  it,  drawn  by  Mr. 
CliflaadMr.de  laBeche,  and  exhibiting  the  nasal  bones,  the  ribs, 
mnd  an  entire  skeleton,  of  the  fossil  animal.  From  these  plates, 
it  is  obvious  that  the  animal  had  four  legs,  that  the  ribs  were 
sll  bone  without  any  cartilage  in  the  past  which  connect';  them 
with  the  sternum,  and  without  any  joint  similar  to  that  possessed 
by  the  crocodile.  The  author  cooxiders  the  proteus,  the  syren 
of  Carohna,  and  the  axoIoU  of  Mexico,  as  constituting  a  distinct 
class  of  animals,  which  he  proposes  to  distinguish  by  the  name 
t^  Proteus.  The  animal  to  which  the  fossil  skeleton  belonged 
^preached  the  proteus  iu  several  respects,  but  differed  in  others, 
and  appears  to  be  intermediate  between  the  proteus  and  lizzard 
tribe.  It  was  to  indicate  these  relations  that  our  author  bestowed 
upon  it  the  name  of  Proteosaurus, 

IV.  Some  Observations  on  the  Peculiarity  of  the  Tides  between 
Fairleigh  and  the  North  Foreland;  tcitk  an  Explanation  of  the 
4upposed  Meeting  of  the  Tides  near  Dungeness.  By  James 
Anderson,  Captain  of  the  Royal  Ntvy. — It  is  the  common  opi- 
nion entertained  by  naval  men,  that  the  tide  of  the  En^ish 
chai;nel,and  the  tiae  of  the  German  sea,  the  Srat  of  which  nows 
east,  and  the  second  south,  meet  at  the  straits  of  Dover,  and  that 
this  is  the  reason  why  the  tide  rises  to  a  greater  height  there 
than  any  where  else  in  the  neighbourhood.     The  object  of  Capt. 
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Anderson's  paper  is  to  combat  this  opiraon,  ind  to  give  wlwt  bft 
considers  as  toe  tme  account  of  the  tides  ia  thestnuts  otDomr, 
ftod  an  explanation  of  the  pb«noBiena.  He  cmized  for  two 
years  in  these  straits,  ot  their  neigfabourtiood,  and  had  in  conse* 

IoeQce  an  ample  ooportoDily  of  nnling  himself  acquainted  with 
le  tides.  The  following  were  what  he  ohserred  to  take  ^aee: 
Between  the  eaatemmost  point  of  Fairieigh  and  the  Not^ 
Foreland,  the  tides  rise  from  seven  to  eight  feet  higher  than  tm 
either  Bide  of  these  points.  After  the  tide  has  run  east  for  two 
honrs  and  three  quarters,  it  is  high  water  hy  the  shore,  and  the 
water  continues  to  fall  during  the  last  three  hours  and  a  qnarter 
that  the  tide  runs  east.  When  the  tide  b^ins  to  run  west,  it 
is  half  ebb ;  and  the  water  continues  to  fall  for  two  hours  and 
three  quarters  after  the  tide  has  begun  to  flow  west,  at  whidi 
time  it  is  low  water.  The  coarse  of  the  tide  continues  to  flow 
westward  for  two  houra  and  three  quarters  Icmger,  during  whidi 
time  the  water  graduaJly  rises  by  th6  shore,  making  Ready  half 
fiood  by  the  land  at  the  time  the  current  of  the  tide  ceases  to  ran 
to  the  westward.  Hie  tide  tiien  turns  to  the  eastward,  and  aflec 
it  has  moved  in  that  direction  for  three  honrs  and  a  quarter^  it  ia 
bigh  water  by  the  ground. 

%uch  are  the  phenomena.  They  are  obviously  incompatible 
with  the  old  exiuanation ;  namely,  that  they  are  occasioned  1^ 
the  meeting  of  the  two  tides  moving  in  o{^>osite  directiemi. 
Ci^.  Anderson  ascribes  them  to  the  sudden  narrowing  of  the 
English  channel  at  Dungeness  to  a  space  not  amounting  to  half 
its  former  breadth.  This  occasions  the  waters  to  rise  in  that 
narrow  ^annel,  and  to  continue  to  rise  till  they  find  a  ven^  ' 
which  hiq>pens  after  the  tide  has  flowed  for  three  hours  and  •. 
qnarter  from  the  west.  By  this  time,  all  the  sands  without  the 
SorOk  Foreland  are  covered,  and  afford  a  greater  vent  for  the 
dischatge  of  the  accumulated  water.  The  extensive  flats  also 
on  both  sides  the  channel,  on  which  the  sea  now  flows  in  like  «, 
torrent,  demand  a  greater  sup^dy  than  is  received  through  the 
I>iingene0B  passage.  Hence,  from  this  period,  the  water  is 
diawn  off  from  the  places  where  it  had  accumulated,  and  begins 
to  foil  gradsally  by  the  shore  during  the  remaining  three  houra 
and  a  quarter^  in  which  the  current  of  the  tide  mns  to  the  east- 
ward, making  half  tide  of  ebb  by  the  ground  within  the  Straits 
of  Dover  ana  the  two  reserroira,  or  basins,  when  the  current  of 
the  tide  ceases  to  run  to  the  eastward ;  at  which  time  it  is  bigk 
water  every  where  without  these  limits,  allowing  for  the  equalities 
of  the  coast,  the  water  having  now  generally  acquired  a^evel. 

When  it  is  high  water  without  the  North  Foreland,  as  at 
Margate,  the  Kentish  Knock,  &c.  and  the  tide,  which  is  the  tma 
or  regular  ebb  tide,  returns  to  the  westward  through  the  Downs, 
the  water  still  continues  to  fall  within  the  Foreland,  and  on  to 
the  easternmost  point  of  Fairieigh,  for  two  houra  and  three 
quarters  of  the  fir»t  of  the  true  or  regular  ebb  tide;  becanse  the 
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tide  is  falliog  generally,  and  the  passage  by  DoDgeaess  discharge* 
the  quandty  brought  by  the  ebb  tide  aunnc;  that  time.  Bat 
when  the  tine  ebb  tide,  has  ma  two  hours  aaa  three  quarters,  it 
is  low  water  by  the  shore  between  the  North  Foreland  and  Fair- 
leigh ;  because  the  channel  through  the  Straits  of  Dover  (becom- 
ing again  too  contracted  to  give  vent  to  the  great  body  of  watec 
which  now  presseB  from  the  Medway  and  the  North  Sea,  aug- 
mented by  the  currents  and  tides  discharged  from  the  great 
coaUoental  rivers  and  inletft)  now  again  accumulates  in  the 
narrow  passage,  and  in  the  Downs,  mim  tlie  North  Foreland,, 
find  thus  begins,  from  the  above  stated  period,  to  rise  by  the 
shore.  It  thus  continues  to  rise  for  the  remaining  two  hours 
and  three  quarters,  at  which  time  the  regular  ebb  tide  has  ceased 
to  run  to  the  westward,  and  it  is  low  water  every  where  without 
the  North  Foreland,  and  to  the  westward  of  Fairleigh ;  but 
within  these  limits,  it  is  half  flood,  in  consequence  of  the  accu- 
mulation of  the  water  during  the  latter  part  of  the  ebb  tide. 

Such  is  Capt.  Anderson's  explanation  of  the  tides  at  the  straits 
of  Dover.  The  tide  of  the  channel  which  Sows  east,  continues 
along  the  French  and  Dutch  coast  till  it  is  lost  at  the  entrance 
into  the  Cattegat.  Another  portion  of  it  goes  along  the  Kentish 
coast,  and  gradually  changing  its  direction,  goes  up  the  Queen's 
channel ;  while  the  tide  along  the  east  coast  of  Great  Britain; 
whivh  flows  south,  gradually  blends  along  with  the  Englisb 
channel  tide  at  the  Kentish  Knock,  which  sand  has  probably 
been  accumulated  by  the  meeting  of  the  two  tides,  and  proceeds 
up  the  estuary  of  the  Thames. 

Capt.  Anderson  shows  that  something  very  similar  to  the 
tides  at  the  straits  of  Dover,  happens  in  the  narrow  channel 
between  the  Isle  of  Wight  and  the  English  coast. 

V.  On  the  Ova  of  the  different  Tribes^'  Opomtm  aiid  Orni- 
thorkynchus.  By  Sir  Everard  Home,  Hart. — In  the  hunoaa 
species,  and  in  quadru|>eds  in  general,  the  ova  are  formed  in 
corpora  lutea,  and  pass  into  the  uterus,  to  the  sides  of  which 
they  become  attached.  When  the  fcetus  is  completely  formed, 
it  is  expelled  by  the  vagina,  and  afterwards  sucks  the  mother. 
In  the  pullet,  the  yelk  bags  are  formed  in  one  ovarium,  impreg- 
nated in  one  oviduct,  and  hatched  out  of  the  body.  Our  author 
has  met  with  three  tribes  of  animals  which  form  the  Hnks 
necessary  to  connect  the  common  quadrupeds  with  birds  ok  &t 
as  generation  is  concerned.    These  are : 

1.  The  Kangaroo. — la  this  animal  the  ova  are  formed  in 
corpora  lutea,  as  in  the  human  species  and  common  quadrupeds. 
Thev  receive  their  yelks  in  the  lallopian  tube,  and  their  albumen 
in  the  uterus.  The  ovum'  thus'  completed  is  impregnated  in  the 
uterus,  aerated  by  means  of  lateral  tubes ;  and  when  the  young 
Jias  acquired  the  weight  of  about  12  grs.  it  is  expelled  from  the 
uterus,  received  into  the  marsupium^  and  attached  to  the  nipfle 
of  the  mother. 
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2.  In  the  American  opoBsum,  the  yelk  bags  are  formed  in  the 
oraria,  pass  into  the  uteri,  there  receive  the  albumen,  and  ore 
then  impregnated.  The  fcBtus  in  each  uterus  is  aerated  by  one 
lateral  tube.  When  expelled  from  these  uteri,  the  young  are 
received  into  the  mareupium,  and  become  attached  to  the  nipples 
of  the  mother. 

3.  In  the  omithorhynchi,  the  yelk  bag^s  are  formed  in  the 
ovaria,  received  into  the  oviducta  in  which  they  acquire  the 
albumen,  and  are  impregnated  afterwards.  The  foetus  in  aerated 
by  the  vagina,  and  hatched  in  the  oviduct,  after  which  the  young 
provides  for  herself,  the  mother  not  giving  suck. 

VI,  The  Results  of  Olaervatiora  made  at  the  Observatory  of 
Dublin  for  determining  the  Obliquity  of  the  Ecliptic,  ana  Ine 
Idai  imuin  of.  the  Aberration  of  Light.  By  the  Rev.  J.  Brinkley, 
I).D.  F.R.S.  and  M.R.I.A.  and  Andrew's  Professor  of  Astro- 
nomy in  the  University  of  Dublin. — The  mean  obliquity  of  the 
ecliptic  on  Jan.  1,  18lLt,  deduced  from  the  summer  solstices, 
was  found  to  be  23"  27'  50-45".     The  mean  obliqui^  of  the 


ecliptic  on  Jan.  1,  1755,  as  deduced  by  Bessel  from  Bradley's 
observations,  waa  23"  28'  15-49".    This  gives  0-43"  for  the 

d  diminution. 

e  maximum  aberration  of  light,  deduced  by  Dr.  Brinkley 
166   observations,    is  20-80".      Bessel,   m>m  bradleys 


}  gives  ' 
annual  diminution. 

Then 
Trom   166   i 

observations,  has  determined  it  at  20-70"  nearly.  These  are  so 
much  greater  than  was  expected,  that  Dr.  Brinkley  thinks  they 
•wiM  not  be  admitted  by  astronomers  till  verified  by  others.  He 
solicits  the  attention  of  astronomers  to  this  subject,  which  he 
^Mnsiders  as  of  great  importance. 

{To  k  comlbutd.) 


Article  IX. 

ProceediagM  of  Philotophical  Soeietiet. 

BOYAL    SOCIETY. 

April  20. — A  paper,  by  W.  Kitchener,  M.D.  was  read,  enti- 
tled, "  On  an  Improvement  in  the  Eye  Tubes  of  portable  Achro- 
inatic  Telescopes.^'  It  has  been  long  known  that  by  increasing 
the  distance  between  the  two  glasses  next  the  eye  and  the  tw;o 
next  the  object,  the  magnifying  power  of  telescopes  may  be 
nearly  doubled.  After  several  attempts  to  improve  this  principle, 
the  author  stated  that  he  has  at  length  succeeded,  and  rendered 
it  so  complete,  that  vision  throughoift  a  great  range  of  power  is 
perfect  oven  to  the  edges  of  th^  field.  Applied  to  an  object  glass 
of  30  inches  focus  and  2-7  inches  aperture,  he  stated  that  his 
improved  eye  tube  produces  in  the  most  perfect  manner  any 
JntermediaU!  power  between  70  and  270,  and  with  an  acbroatar- 
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tic  telescope  of  44  inches  focus  any  intermediate  power  betwees 
90  and  360.  The  light  by  the  use  of  four  glasses  was  ad'Tiittwi 
to  be  diminished,  but  the  images  of  fixed  stars  were  stated  to  bft 
better  defined  and  rendered  more  distinct  than  by  the  use  of  any 
other  eye  lube. 

At  this  meeting  also  a  paper  was  read,  od  the  different  QaaE> 
ties  of  the  Alburnum  of  Spring  and  Winter  felled  Timber,  by 
T.  A.  Knight,  Esq.  Tt  has  been  long  supposed  that  oak  timber 
felled  in  the  winter  is  superior  to  that  felled  in  spring,  but  the 
cause  of  this  difference  has  not  been  inquired  into,  and  the  feli- 
iag  of  timber  in  the  winter  has  been  discontinued  in  consequencft 
of  the  superior  value  of  spring  bark.  The  author  proceeded 
to  relate  some  experiments  he  had  instituted  on  the  subject,. 
These  were  made  on  two  similar  oaks  of  about  100  years  oU, 
which  grew  near  each  other,  and  which  were  felled  at  the  differ-. 
«nt  seasons  above-mentioned.  The  specific  gravity  of  the 
alburnum  of  the  spring  felled  oak  was  0*666,  while  the  utecific 
j^vity  of  tliat  of  the  wmter  felled  was  0*565.  Two  equal  blDcks 
were  then  cut  out  of  the  alburnum  of  each,  which,  being  wdl 
dried,  were  suspended  in  a  damp  room  for  ten  days :  at  the  end 
of  this  time  it  was  found  that  lUOO  gra.  of  the  spring  felted  tink- 
ber  had  gained  162  grs.  while  the  same  quantity  of  mat  felled  in 
winter  had  gained  only  146 gra.  Hence  there  was  found  a  striking 
difference  between  the  properties  of  the  two.  Mr.  Knight  stateS 
it  to  be  his  opinion  that  oak  timber  would  be  much  improved  iT 
the  tree,  after  being  barked  in  the  spring,  was  permitted  to 
stand  till  the  following  winter.  He  concluded  by  stating,  that 
although  he  had  not  made  the  experiment,  he  had  little  doAbt 
that  the  same  observations  would  apply  to  the  heart  wood  as  ta 
the  alburnum. 

April  27. — At  this  meeting,  a  short  abstract  of  a  paper,  by  S. 
Ware,  Esq.  on  the  Properties  of  Domes  and  their  Abutment 
Walls,  was  read,  the  mathematical  nature  of  the  subject  not 
admitting  it  to  be  read  in  detail. 

At  this  meeting  also  a  paper,  by  Assistant-Surgeon  Hood^ 
wM  begun  on  Diarrhoea  Asthenica. 

Mtof  4. — The  above  paper  was  concluded.  Iliis  disease  im. 
«odemic  annually  among  uie  indigent  Hindus,  oi^  the  MaUbar 
and  Coromandel  coast,  and  usually  appears  about  the  commence- 
ment of  the  monsoons.  The  symptoms  are  diarrhtea  with  ^pasma 
of  the  bowels  and  flexor  muscles  of  the  legs,  sickness,  Sec.  and 
^e  pulse  is  slow  and  feeble.  To  these  succeed  a  shivering  ^ 
and  excessive  thirst;  and  if  proper  treatment  is  not  speedBy 
adopted,  the  pulse  becomes  weaker,  the  features  contracted  ana. 
gbastly,  the  pain  violent,  and  death,  preceded  by  coma,  soon 
closes  the  scene.  Afler  discussing  the  various  remedies  whidk 
have  been  employed  in  this  disease,  he  proceeded  to  recotnm^td 
that  on  an  attack,  the  patient  sbonld  take  two  ounces  of  bruidy 
and  ten  drops  of  sulphuric  acid  in  half  a  pint  of  cold  water,  uA 
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that  this  dose  should  be  repeated  at  proper  intervala.  He 
directed  also  that  Binapisms  should  be  a{>phed  to  the  re^on  of 
the  stomach  and  extremities  to  promote  reaction.  Bitters  and 
i^trin^euts  also  were  stated  to  be  occasionally  useful. 

At  Uiis  meeting  a  paper  was  also  read,  on  the  Mode  of  Form- 
ation of  the  Can^  for  containing  the  Spinal  Marrow,  and  on  the 
Form  of  the  Fins,  if  they  deserve  that  name,  oftheProteosaurus^ 
by  Sir  E.  Home,  The  structure  of  the  vertabne  of  this  animal 
was  stated  by  Sir  £.  to  be  intermediate  between  that  of  lizards 
and  cartilaginous  fishes ;  and  to  bear  so  close  A  resemblance  to 
those  of  the  shark  as  to  have  been  often  mistaken  for  them. 
They  are  composed  of  bone,  aiid  have  a  body,  canal  for  the 
spinal  marrow,  and  a  process  for  the  attachment  of  muscles,  but 
the  body  consists  of  one  piece,  while  the  spinous  pi:ocegB  and 
two  later^  branchee  which  adhere  to  it  constitute  another, 
and  between  these  two  pieces  there  is  no  bony  union,  but 
a  species  of  joint  peculiar  to  themselves.  Hence  the  fora- 
men in  the  middle  thus  formed  appears  unusually  small.  la 
the  specimen  from  which  the  above  description  is  taken  there 
is  also  a  fore  foot,  paddle,  or  fin  (for  it  is  difficult,  according 
to  Sir  E.  Home,  to  say  which  it  ought  to  be  called),  which, 
though  not  quite  perfect,  is  mnch  more  so  than  any  that  has 
hitherto  been  found.  This  was  stated  to  present  nothing  like  the 
thumb  or  claw  for  laying  hold,  which  distinguishes  the  animals 
that  occasionally  inhabit  the  sea,  and  come  to  shore  to  lay  eggs, 
or  deposit  young.  If  it  be  called  a  fin,  it  must  be  considered  as 
made  up  of  bony  materials,  the  joints  of  which  are  very  nume- 
rous, so  that  it  may  possibly  perform  such  an  offic^e. 

May  11. — A  paper  was  read,  entitled,  "  On  the  Fungi  which 
constitutes  the  colouring  Matter  of  the  Ked  Snow  'discovered  in 
Baffin's  Bay,"  by  F,  Bauer,  Esq,  The  author  stated  that  in  the 
winter  he  put  a  small  quantity  of  the  red  globules  composing  the 
substance  m  question  into  a  phial  filled  with  compressed  snow, 
which  was  placed  in  the  open  air  to  a  north-west  aspect.  A 
thaw  coming  on,  the  snow  was  found  melted,  and  tne  water 
being  poured  off,  more  snow  was  added.  In  two  days  the  mass 
of  fungi  was  observed  to  be  raised  in  little  pyramids,  which 
gradually  increased  in  height,  occupying  the  cells  of  the  mass  of' 
ice.  A  thaw  now  continued  for  some  time,  and  the  fungi  fell  to 
thebottomofthe  water  in  the  phial,  where  they  occupiea  a  space 
aboufdouble  that  of  theirongiual  bulk.  Thesefungi  also  appeared 
to  be  capable  of  vegetating  in  water,  but  in  this  case  they  ]>roduced 
green,  instead  of  red  globules.  By  exposure  to  excessive  cold, 
Mr,  B.  found  that  the  original  fun^  were  killed ;  but  that  their 
seeds  still  retained  vitality,  aud  if  immersed  in  snow,  they  rege- 
nerated new  fungi,  generally  of  a  red  colour.  The  author 
supposes  that  snow  is  the  proper  soil  of  tiiese  fungi.  Tiiepaper 
was  accompanied  by  beautiful  drawings  illustrating  the  different 
appearances  described. 
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April  4. — A  p^r,  by  Mr.  J.  Uadley,  wbs  begun,  entitled, 
"  Observations  on  the  natural  Qroup  of  Plants  called  Pomaces." 

April  18. — Mr.  IJadley's  paper  was  concluded. 

At  this  meeting  there'  was  also  read  a  paper,  entitled,  "  A 
Systematic  Arrangement  and  Description  oi  the  Birds  of  Java," 
by  Dr.  T.  HorafieW. 

May  2. — A  paper,  by  Major-Oen.  HardwidLe  was  read, 
entitled,  "  A  Description  of  Canis  Sumatrensis,  Tivem  land- 
sang,  and  Rtasianus  Cnientus." 

GEOLOGICAL   BOCIETT. 

JMsrcAl?.— A  paper,  by  Charles Worthington,  Esq.  "Oatbe 
Specimens  from  DeTonahiie,"  was  read. 

On  Haldon  Hill,  in  the  road  between  Chudleigh  and  Exeter, 
and  aboat  five  miles  from  the  latter  place,  where  the  descent 
commences,  the  left  of  the  road  affords  a  good  section  of  the 
matefials  of  nhicb  this  part  of  the  hill  is  composed.  The  fi«^- 
ments  of  rock  which  in  several  places  form  projecting  lines  in 
the  purple  sand-baok,  are  found  to  possess  tbe  chaiactera  of 
serpentine.  About  a  mile  further,  and  near  the  lodge  of  Sir 
4<aurence  Palk's  seat,  the  btD,  tlnough  which  the  road  has 
been  cut  to  a  considerable  depth,  presented  the  same  appear- 
ances; and  here  an  isolated  m»aa  of  porphyry  was  found. 
Without  attempting  to  determine  the  manner  in  which  these 
broken  portions  of  rocks  are  connected  with  the  formation  of 
A«  ^uiTOunding  country,  it  may  be  observed,  that  tbey  aj^roxi- 
niate  the  granite  ridge  extending  between  Moreton  llan^Mtead, 
and  Bovey  Tracey,  and  are  found  nearly  on  a  parallel  line  to  the 
north-west,  with  tixe  greywacke  formation  resting  on  that  ridge. 

Among  ihe  debris  m  Dunacombe  cli&,  about  a  mile  eastward 
from  the  river  Liu,  a  green  homatone,  inclosed  as  a  veinstone, 
m^be  seen  passing  into  heliotrope  and  jasper. 

The  reading  of  the  paper  "  On  the  Coal  Fields  adjacent  to  the 
Severn,"  by  Prof.  Buckland  and  the  Rev,  W.  Conybeare,  was 
concluded. 

The  regular  coal  measures  succeed  to  the  millstone  grit ;  more  ' 
than  50  seams  of  coal  appear  to  be  distingnisbable  in  Utis  seriea ; 
these  are  generally  thin,  rarely  exceeding  three  feetinihickness, 
and  since,  from  the  nature  of  the  ground,  the  pits  often  exceed 
100  fathoms,  and  in  this  one  instance  200  &thoms  in  depth,  they 
could  not  be  profitably  worked  but  for  the  highly  improved  state 
of  the  machinery  employed.  The  coal  measures  may  be  stdxli- 
▼ided  into  an  upper  and  lower  series,  the  former  being  characte- 
rized by  the  presence  of  a  fissile  gritstone,  denominated  pennent, 
the  latter  by  the  predominance  of  argiUaceoos  beds ;  in  this, 
however,  some  grit  rocks  also  occur.     V^etable  impFeasions  are 
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^Mmdant  ID  many  of  the  shale  bedB  :  nodolcsofiroiutODeoecur^ 
but  in  email  quantity,  and  are  not  worked  as  ore  in  this  field. 

Tin  coal  measvures  are  oftea  extremely  coarulaed;  faiilta 
which  aher  the  level  of  the  strata  as  much  as  70  and  100  fathomi 
in  some  places  traverse  them,  and  on  the  south,  vheie  the 
lowest  beds  approach  the  inclined  and  nearly  vertical  calcareous 
strata  of  mendip  (their  fundamental  rock),  uiey  become  brokea 
and  contorted  in  a  manner  truly  surprising ;  the  same  bed  of  coal 
being  sometimes  twisted  into  the  form  of  the  letter  Z,  and 
pier^d  three  times  in  the  same  perpendicular  shaft ;  near  this 
point  also  a  series  of  coal  beds  oecomes  vertical,  a  pit  being 
smik  popendicolarly  80  fathoms  in  one  individual  seam ;  w3 
the  same  series,  when  examined  in  different  points  along  its  line 
of  bearing,  is  found  to  change  the  direction  of  its  dip  on  the 
opposite  Hides  of  this  vertical  point  in  such  a  manner  that  the 
beds  which  lie  uppermost  in  the  pits  on  the  east  of  that  point 
are  found  (in  consequence  of  this  inverted  dip)  to  occupy  the 
lowest  place  in  those  on  the  west.  Many  circumstances  are 
stated  in  the  memoir  as  ruidering  it  almost  demonstrably  certain 
that  the  highly  inclined  position  of  the  strata,  and  their  rematfa- 
able  contortions,  must  be  ascribed  to  mechanical  violence  which 
has  dislocated  and  elevated  them  subsequently  to  their  consoli- 
dation, and  not  to  any  circumstances  of  their  original  formatim. 
These  arguments  are  strengtlwned  by  analogieB  (wrived  firom  the 
inchned  strata  of  more  recent  formation  in  Uie  Isle  of  Wight  and 
Dorsetshire,  and  shown  to  be  applicable  also  to  the  contorted 
strata  of  transition  and  primitive  oistricts. 

Inferences  are  hence  drawn  in  favour  of  the  elevatioD  of  mat^ 
of  the  principal  mountain  chains  by  forces  acting  on  them 
mechamcally. 

This  part  of  the  paper  is  accompanied  by  an  appendix  eon* 
tainiiu  detailed  lists  of  the  strata  sunk  through  in  all  the  princi- 
pal coUieries }  many  of  these  are  very  interesting,  since  from  the 
depth  to  which  the  coal  measures  are  covered  tnrough  extensive 
portions  of  this  field,  by  the  more  recent  horizontal  strata  lyii^ 
micoiifoimably  over  them,  pits  have  in  some  places  been  com* 
menced  even  in  Uie  lower  beds  of  the  great  formatiott  of  caka- 
reons  ooUte,  and  penetrated  ratiie^  t&ougb  those  of  lias,  and 
of  the  newer  red  sandstone  before  reaching  the  coal.  Thus  the 
history  of  those  formations  and  their  relations  to  the  coal  becomes 
comj^tely  devel<^>ed ;  and  since  the  connexions  of  the  rofsks 
lying  beneath  the  coal'  are  exhibited  with  great  distinctness  in 
other  parts  of  this  field,  most  of  the  obscure  points  in  the  history 
of  the  rocks  occurring  in  the  neighbourhood  of  this  important 
formation  wiQ  be  found  to  receive  asatis^toi^  elucidation  from 
the  structure  of  this  district,  especially  the  distinction  between 
die  formations  so  oAen  confounded  together  of  the  older  and 
newer  red  sandstone. 

Having  thus  described  the  rocks  of  the  coal  f<»matioo,  8us.  as 
2f2 
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exhibited  in  die  basin  of  Somenet  and  South  Gloucester,  the 
memoir  proceeds  to  notics'the  Bimilar  baBin  occupying  the  forest 
of  Dean,  interposing,  howeVer,  some  details  relating  to  a  district 
lying  in  the  intermediate  space  between  these  basins,  and 
extending  from  the  village  of  TortWorth  on  the  north  of  that 
which  formed  the  subject  of  the  foregoing  observation  towards 
the  Severn. 

This  district  presents,  near  Tortworth,  two  parallel  bands  of 
transition  limestone  underlying  the  old  red  sandstone,  and  distin- 
guished by  the  usual  characteristic  oiganic  remains. 

These  <mIcareous  strata  are  intersected  by  two  dykes  consist- 
ing of  several  varieties  of  ti^Pf  among  which  an  amygdaloidat 
species,  containing  grodes  of  brown  spar,  predominates ;  the 
lime  is  much  altered  at  the  point  where  it  is  cut  by  the  dyke. 
Thence  the  old  red  sandstone  extends  to  the  Severn  at  Pyrton' 
Passive,  and,  crossing  the  river,  appears  on  either  bank  near 
that  point ;  the  transition  limestone  also  makes  its  appearance 
oo  the  southern  shore. 

On  crossing  the  Severn,  we  enter  upon  the  exterior  chains  of 
the  forest  of  Dean  basin.  The  lowest  rock  exhibited  in  these 
chains  is  a  compact  variety  of  quartzose  greywacke,  which  forms 
May  Hill,  a  low  mountain  half-way  between  Gloucester  and 
Ross ;  this  is  invested  by  mantle-shaped  strata  of  the  same 
transition  limestone  which  has  been  noticed  before  at  Tortworth. 
Iliis  commences  on  the  south,  near  Hanley,  in  a  line  with  the 
same  rock  at  Pyrton  Passage.  On  the  north,  it  extends  oa 
many  miles,  and  may  be  traced  as  far  as  Stoke  Edith,  in  Here- 
fordshire.  The  same  strata  which  form  the  basis  of  the  forest 
of  Dean  basin,  on  the  north-east  border,  again  emerge  towards 
its  opposite  boundary  in  the  centre  of  Monmouthshire,  where  a 
considerable  tract  of  transition  limestone  ranges  round  the  town 
-of  Usk.  These  two  points ;  viz.  May  Hill  and  Usk,  correctly 
mark  the  extent  of  this  basin.  The  intermediate  country  consists 
of  alow  mountain  groupe  varying  from  800to  1,300  feet  above  the 
sea.  This  gn>up  >»  traversed  by  the  abrupt  and  romantic  defile 
of  the  Wye.  Tne  highest  strata  of  the  basin,  including  the  coal 
measures,  are  entire^  confined  to  the  portion  of  this  groupe 
which  is  on  the  east  of  that  river.   The  subjacent  formations  are: 

>  1,  the  old  red  sandstone  :  this  is  here  beautifully  displayed, 
and  presents  beds  of  red  sandstone  and  slaty  marl  thrcaigb- 
ont :  towards  its  middle  region  occur  beds  Abounding  in 
calcareous  matter  disposed  in  irregular  concretions,  and  assum- 
ing at  first  sight  the  appearance  of  a  conglomerate:  these 
are  often  worked  as  limestone,  and  usu^ly  distinguished  by 
the  name  of  comstone.  Near  the  top  of  the  sandstone  form- 
ation beds  of  quartzose  conglomerate  predominate:  the  total 
thickness  of  this  formation  is  estimated  at  1,460  yards.  It 
is  succeeded  by  No.  2,  the  mountain  limestone,  which  exhi- 
bits its  usual  characters,  and  bears  a  thickness  of  165  yards.    It 
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here  cont^ns  beds  of  iron  ore  asaociated  wiUi  brown  xpar^  8u;.: 
These  furnish  the  iron  ore  worked  ia  the  forest,  the  coal  mea* 
sures  being  almost  destitute  of  that  mineral.  The  coal  formation 
which  occupies  the  highest  place  in  this  basin  includes  in  all  22 
beds  of  coal  alternating  wiUi  slate  cla^  and  various  sandstones, 
the  total  thickness  of  the  formation  being  about  8U0  yards.  In 
this  part  of  the  memoir,  the  authors  profess  to  derive  the  most 
importaut  parts  of  their  infonnatioa  from  Mr,  Mushet's  section. 

The  hon^ontal  and  overlying  strata  are  next  described.  These 
consist  of  1,  extensive  beds  of  a  conglomerate,  containing  rolled 
and  angular  fragments  derivad  from  the  partial  destruction  of  thq- 
older  qeighbounng  rocks,  and,  therefore,  containing  in  this  dis- 
trict pebbles  and  boulders  of  mountain  limestone  as  the  principal 
ingredient,  associated  with  others  of  old  red  sandstone  and 
quartz.  These  beds  have  evidently  been  originally  accumulated 
round  the  bases  of  the  older  chain  in  the  form  of  coarse  gravel, 
and  afford  a  proof  of  the  convulsions,  they  must  have  undergone 
antecedently  to  the  deposition  of  the  more  recent  strata.  The, 
cement  of  tnese  conglomfiratea  is  almost  always  calcareous,  and 
oftea  consists  of  magne«ian  carbonate  of  lime.  From  the  gradual 
disappearance  of  the  pebbles  in  portions  of  these  beds,  they 
fre<)uent1y  pass  into  an  homogeneous  magnesian  bmestone 
«Qtirely  agreeing  in  character,  as  well  as  geological  position, 
with  trie  magnesian  limestone  in  the  nortn-east  counties  of 
^ngland.  These  conglomerates  are  oflen  metalliferous,  contain- 
ing galena  ^d  calamine,  and  form  the  country  of  some  of  the 
pnncipal  mines  of  Mendjp.  These  beds  graduate  into  those  of 
Ko.  2 ;  they  are  cotjsidered  as  subordinate  to  it,  and  both  are 
ipcluded  under  the  same  general  formation. 

Mo.  2,  beds  of  tender  red  ^nd  variegated  sandstone  and  marl ; 
these  are  considered  &s  composing,  together  with  the  preceding, 
the  newer  redstone  formation,  the  conglomerates  occurring  in  the 
lower,  the  sandstones  in  the  middle,  and  the  marls  in  the  upper 
part  of  the  series.  The  sandstones  and  marls  contain  gypsum 
and  sulphate  of  strontian  in  nodules  and  veins. 

Upon  this  newer  sandstone  reposes  the  well-known  formation, 
^f  lias.  The  compact  earthy  limestones  so  denominated  occupy 
a  thickness  of  (bout  50  f^et,  being  covered  by  about  160  feet  uf 
blue  marl,  alternating  with  a  few  thin  seams  of  marly  limestone. 
The  white  lias,  which  affords  slabs  proper  for  the  purposes  of 
lithography,  occupies  the  lowest  place  in  the  series.  Above  the 
lias  commences  the  series  of  oolites,  No.  4,  the  members  of  whi(^ 
occur  in  the  following  order:  1,  sandstone,  with  calcureoua 
concretions ;  2,  the  inferior  oolite,  a  coarse  oohtic  freestone ; 
3,  clay  and  fuller's-earth ;  4,  the  great  oolite,  which  prowns  the 
whole  escarpment  and  elevated  platform  of  the  Colawold  hills^ 
and  their  prolongation  in  idomersetahire  and  Wiltshire. 

The  edge  of  this  escarpment  is  furrowed  by  deep  vall^s, 
fi'ec^upntly  cutting  through  and  e.vposi]ig  in  section  all  the  strati^ 


.  464  Proceedingi  of  Philoiophical  Societia.  [Jdh  e, 

from  the  gieat  ooBte  to  the  newer  ■ondstone ;  and  the  whole  of 
tiie  diabict  Decided  l^  lias  is  traveraed  end  iDteraected  by  simi- 
Ittr  Tidlies  in  bucd  a  manner  aa  to  divide  it  into  ntimenms  insa^ 
lated  platforms  based  upon  the  Bandstone,  and  often  crowned 
with  lofty  BanuoitB  of  oolite,  these  summitB  bein^  trequentiy 
inany  miles  from  the  main  chain  of  the  oolite  formations.  These 
insauited  groaps  minutely  correspond  with  each  other,  the  same 
strata  being  uways  found  on  the  opposite  sides  of  the  vaUeya 
divicting  them  in  tne  continuation  of  the  same  planes. 

These  circumstances  are  strongly  insisted  on  as  affording  a 
proof  almoBt  demonstrative  that  the  valleys  in  question  owe 
tfaoir  origin  to  some  cause  which  has  excavated  them  subs^- 
qnently  to  the  deposition  and  consolidation  of  the  strata  which 
have  been  thus  removed  by  intervals  once  occupied  by  them. 

Alluvial  detritics  is  less  abundant  than  might  nave  been 
expected  in  such  a  countty.  The  flats  in  which  it  might  have 
been  looked  for  being  generally  covered  with  marshes ;  deposits 
Af  it,  however,  are  scattered  in  sevend  places,  which  have 
afibrded  the  usual  remains  of  elephants,  &c.  The  most  remark- 
able accnmtdation  of  ihia  kind  occurs  nnder  very  pecohar 
ctrcnmstances,  occupying  a  fissure  and  cavern  in  the  monntain- 
fimestone  of  Hutton  Hill,  one  of  the  Mendip  chain.  This  cavern 
ia  neatly  filled  with  an  ochreoos  deposit  so  pure  aa  to  have  beta 
an  object  of  eztracUon,  mixed  with  boulderstone  and  pebbles : 
dispersed  through  this  mass  were  found  great  abundance  of 
bones  of  land  ammals :  megnificent  molar  teeth  of  the  elephant, 
and  au  entire  skeleton  of  an  animal  of  the  dog  tribe,  probably  a 
fbx.  lliere  can  be  very  litUe  doubt  that  the  f^ons  skeleton  of 
the  rhinoceros  discovered  at  Plymouth  really  occurred  nnder 
fimilar  circumstances,  althongh  the  workmen  n^ected  to 
potice  die  exterior  opening  of  the  cavity  in  which  it  was  buried, 
which  might,  perhaps,  have  been  closed  by  stalactites,  a  sub- 
gtance  easily  confounded  by  such  observers  with  the  native 
rock, 

The  caverns  of  Hutton  Hill  are  no  longer  open,  but  they  are 
minntelT  described  in  the  MSS.  of  the  Rev.  Mr.  Calcott,  pre- 
lerred  m  the  city  library  of  Bristol ;  and  numerous  specimens  of 
the  fossils  are  deposited  in  his  cabinet  in  the  same  budding. 

EOYAL    ACADEMY    OF    SCIENCES    AT    PARIS. 

/In  Awls'**  'if  '^^  Laboun  of  the  Roval  Academy  of  Sdencet 
<lf  Pari*  during  tke  Year  I8l». 

BOTANY. 

The  first  known  and  the  most  useful  of  the  palms  is  undoubt- 
edly the  date  tree ;  it  is  one  of  the  moat  valuable  prodnctioni  cS 
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Barbary  and  l^ypt,  and  ib  also  cultivated  with  advantage  in 
several  of  the  Bouthem  couotries  of  Europe.  M.  Deliale,  who 
•arefhlly  observed  the  cultivation  of  it,  while  he  was  attached  to 
the  expedition  to  Egypt,  described  it  veiy  folly  in  a  memoir 
whitji  he  presented  to  the  Academy.  Tnis  tree  is  cultivated 
from  seeds,  from  suckers,  and  even  from  slips.  The  mode  of 
treatment  of  the  slip,  which  consists  in  replanting  the  top  after 
having  separated  it  from  its  trunk,  had  been  already  mentioned 
by  IlieopnrastuB  and  by  Pliny ;  and  M.  Delisle  vras  assured  by 
the  Arabs  that  it  is  still  practised.  It  is  well  known  that  th^ 
date  tree  has  the  sexes  separately  on  different  plants ;  the  suckers 
of  each  tree  producing  plants  of  the  same  sex.  T^e  inhabitants, 
.  in  order  to  gain  as  mucn  profit  as  possible  from  their  land,  take 
care  to  plant  no  more  than  the  small  number  of  males  which  are 
requisite  for  the  artificial  fecundation  of  the  females,  and  ii^ 
from  any  cause,  the  catkins  of  these  male  date  trees  should  not 
be  placed  at  a  proper  time  in  a  situation  to  throw  their  fertiliai^ 
&nna  on  the  female  flowei^,  the  fruit  will  hot  ripen,  and  the  crop 
is  lost. 

A  species  of  palm  much  less  known  than  the  date  is  that  of 
the  nipa,  which  grows  spontaneously  in  the  Indian  Archi- 
pelago, on  the  sea  coast.  Rumphius  and  Thunber^  have  given 
imperfect  descriptions  of  it ;  the  youns  kernels  of  it  are  eaten 
when  preserved.  Its  catkins  cut  before  it  is  fully  expanded 
produces  a  sweet  liquor,  which,  by  fermentation,  become  spiri- 
tuous and  pleasant  to  drink.  Baskets,  mats,  and  other  trifling 
artides,  are  made  of  the  leaves. 

M.  Houton  Labillardiere  observed,  and  carefully  describes,  the 
fructification  of  it ;  and  has  in  several  instances  rectified  the 
opinions  hitherto  entertained  of  it.  The  female  flower  has  three 
stigmas,  and  the  younc  fruit  three  ovales  ;  the  embryo  is  placed 
at  the  foot  of  the  seed.  In  respect  to  its  male  catkins,  with 
sessile  fiowenjf  its  antherse  borne  on  a  single  filament,  which  is 
not  ramified ;  its  female  flowers  without  a  calyx,  and  its  aggre- 
gate fruits,  it  strikingly  resembles  the  pandanusjbutitsspaths,  the 
calyx  of  the  male  flowers  in  six  divisions,  and  the  fan-Uke  form 
of  the  leaves,  produce  a  still  nearer  degree  of  affinity  to  the  true 
palm  trees. 

The  ancieots  make  frequent  mention  of  an  Egyptian  tree  to 
which  they  give  the  name  of  Pertw ;  it  resembled  a  pear  tree, 
bat  its  leaves  lasted  during  the  whole  year ;  its  stone  fruit  was 
very  sweet  and  wholesome,  and  the  wood,  which  was  black  and 
hard,  was  extremely  valuable.  In  the  Arabian  writers  of  the' 
middle  ages,  we  may  still  find  descriptions  of  a  tree  which  they 
call  Ithack,  and  which  offers  all  the  characters  attributed  by  the 
ancients  to  their  junea,  but  this  tree  baslatterlybecomesorare, 
at  least  in  Lower  £^ypt,  that  botanists  have  not  been  able  to  fix 
upon  it  with  certain^ :  some  of  them,  as  Clusius,  and  Xjnaseua 
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upon  hia  authority,  have  given  the  Dame  of  persea  to  a  epecies  <rf 
laurel,  an  opituon  which  is  the  less  admissible  as  this  laiir^ 
comes  from  America.  Others,  as  Schreber,  have  fancied  they 
found  it  in  the  aebestier  (cordia  mix(\)  whose  viscous  fruit  is, 
however,  quite  difiereat.  M.  Delisle  was  more  fortunate,  havii^ 
observed  in  a  garden  in  Ciuro  a  specimen  of  the  tree  «iUed  by 
Linnteus  ximetiia  agyptiaca,  be  perceived  it  possessed  most  of 
the  characters  of  the  persea,  the  height  was  from  18  to  20  feet, 
the  branches  thorny,  and  the  oval  perennial  leaves  more  from  on? 
inch  to  an  inch  aud  a  half  in  length,  which  traits  may  have 
occasioned  its  comparison  with  the  pear  tree  ;  its  fruit  is  in  the 
form  of  the  date ;  is  snreet  when  ripe,  and  contains  a  kernel 
which  i^  rather 'ligneous.  When  M.  Dehsle  arrived  in  Upper  . 
Egypt,  be  met  witn  two  o^era,  and  he  learned  from  the  inbabi- 
tanta  of  the  hisher  Qountry,  that  it  is  common  in  Nubia  and  iq 
Abysainia,  ana  much  esteemed  in  Dafour.  lievertheless  he 
cotud  not  leam  whether  the  inner  part  of  the  wood  is  black,  aa 
the  ancients  say  is  the  case  with  respect  to  their  persea. 
'  The  tree  la  now  called  in  Nubia  eglig.  M.  Delisle  remarked 
in  it  pecuharities  sufficiently  marked  to  separate  it  from  the 
other  ximenia,  and  he  made  it  a  genys,  to  ^hich  he  gav^  the 
flame  of  balanites. 

Among  the  vegetables,  v^hich  furnish  ajuice  of  a  milky  appear-^ 
^ce,  one  of  the  most  remarkable  is  that  which  the  Spanish 
f^otoniata  have  called  the  cow  tree,  because  its  milk,  far  from 
liaving,  like  that  of  the  spurges  and  most  other  lactescent  plants, 
acrid  and  pernicious  qualities,  yields,  on  the  contrary,  a  whole^ 
some  and  agreeable  beverage.  M.  de  Humboldt  read  to  the 
Academy  a  description  of  this  tree,  and  of  the  experiments  madq 
upon  the  juice  which  it  supplies.  This  celebrated  traveller,  not 
having  been  able  to  see  it  in  flower,  has  not  settled  its  genus; 
but  to  judge  from  its  fruit,  it  seems  to  belong  to  the  family  of  th(i 
Bapotillse ;  it  is  tall ;  its  leaves  are  eight  or  ten  inches  long,  alter- 
nate, coriaceous,  oblong,  pointed;  8>^d  marked  wi^  lateral  am} 
parallel  ribs. 

When  incisions  are  made  in  it,  a  glutinous  milk  runs  out,  witti 
a  very  pleasant  balsamic  smell,  of  wnigh  the  negroes  drink  lai^ 
quantities,  dipping  into  it  maize  bread,  or  tapioca,  and  this  food 
sensibly  fattens  them.  When  exposed  to  the  air,  some  pelli- 
cles are  formed  on  the  surface  which  acquire  as  they  dry  some- 
what of  the  elasticity  of  the  caoutchouc,  and  a  curd  is  separated, 
which  becomes  sour  in  time,  find  to  which  the  common  peo[^e 
give  the  name  of  cheese. 

M.de  Humboldt  takes  this  opportunity  of  making  some  gene* 
ral  reflexions  on  the  diETereut  vegetable  milks,  whose  injurious 
qualities  depend  on  certain  poisonous  principles,  wliich  exist  in 
a  sufficiently  large  quantity  to  produce  sensible  effects,  such  m 
the  inorphium  m  opium,  but  iq  the  most  poisonous  faqiilies. 
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^here  are  some  Epecies  of  which  the  juice  is  not  poiDonous,  &c 
tJie  euphorbia  baisamtj'era  of  the  Canaries,  and  the  asclepias  laf-^ 
fifera  of  Ceylon. 

Messrs.  de  Humboldt  and  Bonpland  are  continuing  the  pub* 
^cation  of  their  o;rcat  botanical  work;  it  is  entitled  "  Nov^ 
genera  et  Species  pTantamin  Equinoctialium."*  The  third  volunw, 
which  will  be  finished  iii  a  few  nionths,  and  the  fourth,  which  is 
already  printed,  but  not  yet  publiehed,  will  complete  the  series 
of  inonopetalous  plants.  Tliese  four  volumes  contain  more  than 
3000  new  species,  divided  into  623  genera,  of  which  nearly  100 
are  new.  M.  Kunth,  who  is  a  correspondent  of  the  Academy^ 
and  has  undertaken  the  publication  of  this  work,  describes  in  the 
family  of  the  composite  plants  ncinly  600  species  classed  accord- 
ing to  a  method  peculiar  to  himself.  Some  notes,  which  M, 
Humboldt  has  added,  give  an  account  of  the  height*  at  whicl^ 
the  plants  of  the  cordilleras  grow,  and  contain  observations  on 
the  distribution  of  vegetables  upon  the  surface  of  the  earth. 

Tw9  volumes  still  remain  to  be  published }  they  will  be  devoted 
to  the  polypetalous  plants. 

But  as  the  plan  adopted  respecting  the  nova  genera  et  apeciet 
does  not  admit  of  giving  figures  of  all  the  plants  collected  by 
these  travellers,  M.  ivunth  has  begun  to  give,  in  a  separate  work, 
(SDtitled,  "  Mimoses  et  autres  Plantes  du  nouveau  Continent  d() 
la  Famille  des  Legumineuses,"  a  selection  of  the  most  beautiful 
species.  The  plates,  which  are  executed  with  all  the  splendour 
which  French  engraving  has  attained,  will  be  accompanied  by  a 
eeneral  work  on  leguminous  plants.  The  figures  belonging  ta 
the  first  number  of  this  monography  have  been  presented  to  the 
Academy. 

In  order  to  assign  to  each  ^enus  its  place  in  the  natural  order, 
JVl.  Kunth  was  obliged  to  study  particularly  all  the  families  of  the 
plants,  to  examine  the  immense  number  of  genera  and  species 
preserved  in  herbariums,  and  to  consult  all  the  auttiora  who  had 
plready  treated  of  the  same  subjects.  In  consequence  of  these 
researches,  he  has  given  in  separate  memoirs  general  remarks  on 
the  families  of  the  graminece,  of  the  cyperaccie,  of  thepiperaces, 
of  the  aroidese  ;  and  since  that  he  has  considered  the  laiuily  of 
the  bignonaceie.  The  object  of  these  memoirs  is  either  to  point 
put  the  groupes  or  subdivisions  which  may  be  established  in 
these  families,  or  to  fix  the  characters  of  their  genera  with 
|uore  precision. 

At  the  same  time,  Mr,  Hooker,  the  learned  author  of  tie 
Monograph  of  the  Jungermannia,  is  continuing  to  publish  in 
JLondon  the  cryptogamqus  plants  which  M.  Humboldt  entrusted 
to  1^3  care;     He  has  upiteq  these  plants  to  those  collected  by 

•  Nora  {[pnerB  et  ijitrif*  planlnruni  qua)  in  pcrrnrinBlInnt  .irt  plnirn'  a(|uinor- 
lialrm  orliis  no«i  ccil1p«ciiin<t  d«iTi]i-rninl  pi  artnnilirrnernnl  Am.  Rnn]il.inil  Ft 
AI.  de  Hnmboldl.  £i  Kbedu  uulusrajiliia  A.  llDD|ildiidii  m  orJiacin  digtuit  C,  X 
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,  M.  Menaes.    M.  Hooker's  work  bears  tlie  title  of  "  Miud 
Exotici." 

M.  BeauTois  continues  with  the  same  perseverance  the  pubC- 
cation  of  the  plants  he  collected  ia  his  txavels ;  and  this  year 
there  has  appeared  the  17th  number  of  his  "  Flore  d'Oware  et 
de  Benin,"  which  we  have  already  mentioned  several  times. 

ZOOLOGY. 

The  Count  de  Lacepede,  having  had  the  use  of  some  veir 
Itighly  finished  paintings,  broo^t  from  Japan  by  the  late  M. 
Titsing,  representing  many  subjects  of  natural  history,  of  which 
those  which  were  known  to  us  are  given  with  great  exactoess, 
thonght  he  mi^t  regard  these  paintings  as  documents  sufficiently 
Mtfaentic  to  establi^  even  the  species  which  are  not  known  in 
any  other  way.  In  consequence  of  this,  he  composed  from  them 
a  descripUoa  of  several  cetaceous  species  which  have  not  yet 
been  otwerved  by  European  naturalists.  These  consist  of  two 
whales,  properly  so  cfdied ;  that  is  to  say,  without  a  dorsal  fin, 
lour  baleeaoti,  or  whales,  provided  with  such  a  fin,  one  physeter, 
or  cachelot,  with  a  dorsal  fin,  and  one  dolphin. 

Tbe  author  gives  a  detailed  account  of  the  distinctive  charac- 
ias  of  these  eight  animals,  forming  a  considerable  addition  to 
the  catalogue  of  known  cetaceous  animals,  which,  in  the  last 
work  of  M.  de  T^acepede  on  this  class,  did  not  exceed  34. 

M.  Cuvier  has  presented  the  head  of  an  orang-ontang,  of 
Buddie  age,  sent  from  Calcutta  by  M.  Wallich,  Director  of  the 
Garden  of  the  Hon.  East  India  Company.  He  remarks  that 
the  beads  of  orang-oatangs  hitherto  aescribed  were  all  taken 
from  very  young  Bobjects,  which  had  not  yet  changed  their  first 
teeth,  that  which  he  placed  before  the  Academy,  being  of 
maturer  age,  has  a  more  prominent  snout,  and  more  receding 
fcrehead ;  some  traces  of  temporal  or  occipital  crests,  may  be 

Grceived  in  it,  which  occasion  a  resemblance  to  the  head  of  the 
^e  monkey,  known  by  the  name  of  the  pongo  of  Wumd>. 
He  latter  having,  besides  all  the  sutures,  forms,  proportions, 
foramina,  and  cavities,  characteristic  of  the  orang-outimg,  it  is 
not  impossible  that  the  large  monkey  of  Wurmb  maybe  nothing 
more  tnab  a  coomton  fiill-grown  orang-outang.  At  all  events  it 
is  certainly  a  Species  of  orang,  although  M.  Cuvier  himself  has, 
from  the  comparative  smallness  of  the  scull,  been  led  into  the 
error  of  placing  it  among  the  mandrills,  and  other  long  snonted 
pionkeys.  The  same  member  has  exliibited  the  figure  ofa  t^iir, 
^  native  of  Sumatra,  and  now  alive  in  the  menagerie  of  tbe 
Governor-General  of  the  English  East  Indies,  the  Marquis  of 
Hastings,  it  differs  from  the  American  tt^iir,  in  respect  to  the 
wbitish  colour  of  part  of  its  back,  while  the  rest  of  its  body  is  of 
a  very  dark  brown.  It  appears  from  a  memoir  which  accompai* 
med  this  drawing,  and  wtiich  was  sent  to  M.  Cuvier,  1^  M. 
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Diud,  a  young  naturalist'in  Uip  East  Indies,  who  is  occupied  in 
scientific  researches,  that  this  species  of  quadruped  inhabits  not 
only  the  island  of  Sumatra,  but  Ukewise  a  part  of  India  beyond 
the  Oai^s.  Hitherto  the  genus  of  the  tapirs  had  been  supposed 
peculiar  to  America. 

M.  Moreau  de  Jonneo,  a  correspondent  of  the  Academy,  who 
intends  to  describe  particulariy  the  difierent  reptiles  of  the 
Antilles,  and  who  began  that  work  last  year  by  a  very  detailed 
history  of  the  femous  yellow  viper,  or  fer  de  lance  of  Martimque, 
preseated  this  year  to  the  Academy  a  memoir  on  the  species  of 
gecko,  called  m  that  island  mabouia  des  muraiUes,  and  which 
u  no  other  than  the  thorny-tailed  gecko  of  Dandin.  This  ani- 
mal, which  has  a  hideous  aspect,  and  talons  which  give  him  the 
faculty  of  futening  himself  so  as  to  walk  along  ceilings,  ii^abits 
the  interior  of  houses,  where  it  principally  pursues  the  coc^- 
loaches. 

The  inhabitants  hare  a  great  dread  of  it,  attributing  noxious 
qualities  to  it,  and  have  given  him  the  name  of  mabouia,  because 
it  is  that  by  which  the  evil  spirit  is  known  among  the  Caribbees. 
It  is  the  same  animal,  of  which  Aorelius  relates,  uat  it  spits  out  a 
black  and  yenomous  saliva,  and  it  has  been  mentioned,  but  very 
ill  described,  by  several  naturalists  under  the  name  of  spectator. 
There  is  another  species  of  gecko  called  in  the  Antilles,  mabonia 
of  the  Bananas ;  it  grows  to  a  larger  size,  and  is  the  smooth 
gecko  of  Daudin  ;  and  its  tail,  afler  having  been  pulled  off,  fre- 
quently grows  again  lareer  than  it  was  at  first.* 

These  remarks  are  the  more  interesting,  as  some  naturalists 
bad  erroneously  given  the  name  of  mabouia  to  a  spe|||eB  of  scinque. 

The  same  writer  has  given  another  memoi^ respecting  s 
species  of  coluber,  which,  nom  its  agility,  has  acquired  the  name 
of  runner  (coluber  cursor  gm).  .  It  is  a  timid  innocent  animal, 
destroying  a  great  nmnber  of  snails,  and  very  carefully  protected 
by  the  inhabitants,  because  they  suppose  it  to  be  the  bitter 
enemy  of  the  fer  de  lance  viper,  but  that  is  an  error,  owing, 
accoiding  to  M.  de  Jonnes,  to  their  having  confounded  it  with 
alaige  species  of  boa,  which  no  longer  exists  at  Martinique. 

The  large  works  on  zoology  pubhshed  by  the  academicians, 
have  been  continued  with  ze^.  There  has  appeared  one  volume 
of  the  Animals  without  Vertebrec,  by  M.  Delamarck,  and  also 
some  numbers  of  the  "  Zoological  Observations  "  of  M.  Hum- 
boldt, and  of  the  Insects  of  AJnca,  by  M.  de  Beauvois. 

ANATOMY  AND  PHYSIOLOGY. 

We  have  aheady,  in  our  analysis  of  last  year,  given  a  very 

*  Tb«  geefca  witk  •  iborny  tail,  tte  [Mko  poTjthjrt,  uid  Ihe  ipcctalor,  are, 
Kcoidlng  to  N.  Horcui  de  JoDBei,  tbe  nine  moliuBl  t  Ib^  beloag  lo  (be  Umltj  of 
Ibe  beolduljl  |cckw.  Th«  HBooih  secko,  and  tbe  gecko  Willi  aiwolknUil,  are 
>lw  Um  Mae,  ud bdaag  to  tbe  itKudactjla.  (  ~ 0( >o  \c 
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detailed  accoaot  of  the  important  researches,  by  meanB  of  which 
the  Chevalier  GeofTroy  Saint  Hilaire  has  endeavoured  to  form  a 
comparisoQ  betweeo  the  bony  parts  of  the  branchial  apparatus 
in  tish,  and  those  which  perform  analogoua  functions  in  the 
skeleton  of  the  three  other  classes  of  animals  with  vertebra. 
This  learned  naturaUet  has  this  year  presented  to  the  Academy 
several  new  memoirs  on  the  same  subject,  and  he  has  published 
the  whole  in  one  volooie,  under  the  title  of  "  Anatomical  Philo- 
sophy, or  on  the  Respiratory  Organs,  considered  with  Respwct  to 
the  Determination  and  the  Identity  of  their  bony  Parts,"  with 
lOmezzotinto  plates, 

The  work,  at  M.  GeoSroy  may  be  considered  in  three  difierei^ 
points  of  view;  it  embraces, 

1 .  The  enunjeration  and  description  of  all  the  bones  com^ 
posing  each  of  thf  oi^ns  which  contribute  to  respiration  in  fish, 
and  of  thoae  of  some  of  the  other  classes,  whenever  it  was 
necessary  to  the  plan  of  the  author  to  describe  them  anew. 

2.  The  resemblances  admitted  by  the  author  between  the 
bones,  which  had  hitherto  been  supposed  to  belong  exclusively 
to  fish,  and  those  which  he  considers  as  analogous  to  them  in 
other  animals  with  vertebrae, 

3.  The  conclusions  which  he  is  led  to  form  from  these  newly 
discovered  resemblances,  as  far  as  regards  the  nature  and  the 
destination  of  the  org;anB  to  which  these  paila  belong. 

M.  Geoffroy  has  thus  carefully  enumerated  and  described  all 
the  minute  parts  which  enter  into  the  large  branchial  apparatus ; 
those  which  form  the  honey  arches  on  ^vhich  the  gills  are  sus- 
pended ;  tho^  which  support  those  arches ;  those  annexed  to 
them  called  nl  pharyngial  bones  ;  those  which  cover  them,  and 
bear  the  name  of  operculum,  SC£.  He  informs  us  of  how  many 
bon^s  the  sternum  is  composed  in  the  diETerent  classes  of' 
anim^  with  vertebrae,  and  how  these  parts  are  arranged  in 
them.  He  also  gives  new  and  cvirious  details  respecting  the 
composition  of  the  different  os  hyoides,  and  respecting  the  points 
of  ossification,  which  arp  to  be  met  with  in  the  cartilages  of  the 
different  laiynges,  and  likewise  on  the  reseniblance  between  the 
upper  larynx  of  birds  and  that  of  tlie  mammalia. 

This  part  of  his  work,  which  consists  of  positive  facts,  most  of 
them  new,  and  all  clearly  described,  will  always  remain  a  valuable 
acquisition  to  science. 

The  secon4  part,  which  establishes  the  analogy  of  the  bonea 
of  which  we  have  just  spoken  with  those  of  the  superior  classes, 
presents  much  gie^ter  difiicul^es,  as  may  have  been  seen  in  our 
last  analysis. 

According  to  M,  Geoffroy,  tl»e  bones  whiph  form  the  giU 
covers  correspond  with  the  frame  of  the  tympanum  and  the  small 
bonen  of  the  ear,  the  bones  which  bear  the  branchiostegal  mem^ 
brane,  proceed  from  an  intur mixture  or  intercalation  of  the  pieces 
ofthet9ti;raum,betweeuthoseof  theoshyoideii}  from  a  change  of 
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pOBitton  of  this  bone,  whose  thyroidean  processes,  ifhich  in  the 
mammalia  are  directed  back^rards,  and  united  with  the  thyroid 
cartilage,  are  here  carried  forward,  and  changed  into  a  lingual 
bone  }  and  laetly,  from  a  removal  of  the  sternum,  from  the  place 
it  occupied  in  the  first  three  classes  behind  the  clavicles,  or  the 
OS  coracoides,  to  the  front  of  these  bones  where  it  is  placed 
under  tlie  throat.  The  lateral  pieces  which  unite  the  arches  of, 
the  gills  to  the  ligament  which  carries  them,  correspond,  accord/ 
ing  to  M.  Geolfroy,  with  the  points  of  ossification  of  the  thyroicK 
cartilage,  and  with  the  arytbenoid  cartilages ;  the  lower  pharyn- 
gean  bones  with  those  of  the  cricoid  cartilage  ;  the  upper  ones 
to  a  flat  piece  which  may  have  detached  itself  irom  the  sphenoid 
bone,  or  with  the  cartilaginous  port  of  the  eustachian  tube  ;  the 
branchial  arches  with  those  of  the  bronchia;,  and  the  small  bones 
which  stand  out  from  them  to  the  rings  of  the  trachea.  We  have 
already  ^ven  an  account  of  these  resemblances  in  our  preceding 
analyniB,  and  we  can  now  do  no  more  than  refer  to  the  fuU 
explanation  which  M,  Geoffrey  gives  of  them  ;  all  the  reasmis 
which  induced  him  to  ^ve  to  each  the  degree  of  probability  it  is 
susceptible  of  are  there  detailed. 

With  respect  to  the  third  order  of  M,  Geoffroy's  ideas,  those 
concerning  the  really  essential  functions  of  the  organs,  it  may  be 
asserted  that  they  arise  partly  from  the  above-mentioned 
researches,  and  have  partly  been  formed  in  order  to  add  weight 
to  the  results  he  draws  from  these  researches. 

Consequently  M.  Geoifi-oy,  being  firmly  convinced  that  the 
perfectly  developed  bones  which  compose  ihe  gill  covers  of  fiah, 
and  which  in  that  class  do  not  appear  to  serve  for  hearing,  are 
nothing  else  than  the  malleus,  the  incus,  and  the  otiier  small 
bones  of  the  ear  of  the  mammalia  on  a  larger  scale,  must  (lave 
been  led  to  doubt  whether  these  bor.es  are  the  organs  of  hearing, 
even  in  the  animals  in  which  they  have  always  been  considered 
as  such,  and  to  regitrd  them  merely  as  a  sort  of  Buperftuity 
which  has  remained  incipient  (these  are  his  own  terms)  in  the 
animals  with  lungs,  and  indicative  of  an  oi^nization  which  is 
vigorously  necessary  and  amply  developed  in  fishes. 

In  the  same  way,  having  supposed  that  he  found  in  the  bony 
apparatus  of  the  gdls,  which  produce  no  sound,  all  the  bones  o€ 
the  larynx,  he  has  been  induced  to  believe  that  "  it  is  not  upon 
true  and  solid  foundations  that  the  larynx  has  been  represented 
as  destined  for  the  voice,  as  the  principal  oi^an  of  the  voice," 
and  he  prefers  calling  it  "  the  first  ring  of  toe  windpipe,  the 
station  for  the  governors  of  the  breathing  oi^an,  and  the  assem- 
blage of  its  most  ze^ous  attendants." 

Nevertheless  it  is#ur  duty  to  observe,  that  on  the  latter  sub- 
ject M.  Geoffrey  is  not  so  hostile  to  the  received  opinion  as  the 
efforts  he  makes  to  support  his  own  might  induce  one  to  beUeve; 
for  he  does  not  dispute  that  in  auimais  with  lungs  the  larynx 
serves  for  the  voice,  and  he  even  establishes  a  new  theory  to 
explain  how  that  organ  performs  Lhi»  function.    This  is  abo  thu 
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case  witli  reapect  to  that  part  of  his  work  in  iriiich  M.  GeoBtOf 
combats  the  existeace  of  s  lower  larynx  in  birds ;  not  that  he 
denies  that  thev  have  at  the  bottom  of  their  trache«oi^aiiicd»- 
positions  which  prodoce  somida ;  he  onljr  meaiMi  to  a»y  that 
these  dispoeitioDs  do  not  coosist  in  parts  similar  to  those  of  the 
U[^>er  larynx,  which  no  person  indeed  hsul  ever  ventured  to 
assert. 

The  theory  peculiar  to  M .  Geoffroy  of  the  voice  and  of  sound 
is  not  necesaarily  dependent  on  his  anatomical  researches ;  it  is 
the  result  of  some  ideas  of  ^neral  natural  philosophy,  which  he 
Jong  siDce  formed,  but  which  he  has  not,  oo  the  present  occa- 
aion,  developed  sufficiently  to  allow  of  our  giving  an  BAOOoat  of 
it.  We  shall  merely  say,  be  considers  the  &yn»d  caitiUge  as  a 
Bonorons  body,  which  serves  as  a  table  of  hMmony  to  the  vocal 
instrument,  and  attributes  to  the  variation  of  the  distance  between 
this  cartilage  and  the  os  hyoides  the  variations  of  tone. 

This  volume  is  terminated  by  a  memoir  on  the  bones  of  the 
«bouIder.  The  author  long  ago  made  known  the  resemblascea 
jaf  these  bones  in  fishes  to  ajud(^us  bones  in  birds,  and  he  has 
indeed  been  led  by  this  circumstance  to  make  all  those  researches 
on  comparative  osteologv,  of  which  we  have  more  than  once 
spoken  to  our  readers.  He  has  resumed  this  subject  in  a  more 
general  point  of  view,  and  considers  these  bones  as  having 
attained  in  fish  their  maximum  of  development  and  importance, 
by  serving  as  a  shield  to  the  heart,  a  support  to  the  di^hmgni. 
And  a  stretcher  to  the  gills. 

,  To  conclude,  we  snail  here  repeat  the  invitation  we  have 
already  given  to  naturalists,  to  consult  a  work  tilled  with  new 
•nd  interesting  facts,  and  ftom  which  much  may  be  learned 
eveh  on  those  points,  respecting  which  we  may  not  be  able  to 
adopt  all  the  opinions  of  the  author. 

.  M.  Edwards  has  continued  the  curious  experiments  which  he 
began  last  year  on  the  respiration  of  frogs ;  he  had  then  coo- 
viuced  himself  the  presence  of  air  is  useful  in  prolonging  the 
life  of  these  animals,  when  circulation  and  pulmonaiy  respiration 
have  ceased ;  that  water  causes  them  to  perish  more  quickly  than 
a  solid  covering,  and  the  more  quickly  in  proportion  as  it  is  less 
impregnated  with  air ;  and  he  has  this  year  occupied  himself 
more  particularly  about  the  influence  of  the  air  contained  in 
water,  and  that  of  the  temperature  to  which  this  liquid  is  raised- 
He  has  proved  that  the  deleterious  effects  of  the  -water  diminish 
with  the  temperature.  Frogs  have  lived  twice  as  long  in  water 
at  10°  {fiO°  Fahr.)  as  in  water  at  15°  (69°  Fahr.),  and  thrice  as 
long  in  water  at  0°  (32°  Fahr.).  On  the  contrary,  their  life  is 
shortened  by  neariy  one  half  at  22°  (72°ttahr.)  oy  more  than 
three  quarters  at  32°  (90°  Fahr.)  and  they  perish  instantaneously 
upon  being  plunged  into  water  at  42°  f  107°  Fahr.)  The  coldness 
of  the  atmosphere  before  the  operation  is  also  a  circumstance 
favourable  to  the  lengthening  of  their  existence  in  cold  water. 
The  quantity  of  air  contained  in  the  water,  the  volume  of  the 
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waUr  employed,  and  the  frequent  renewal  of  that  water,  are 
circomstancea  which  likewise  contiibute  to  it,  each  in  auch 

Sroportions,  and  with   snch  limitationB,  as  M.  Edwards   has 
etermined  bjr  numerouB  experiments,  which  were  made  with, 
every  precautioa  of  the  most  accurate  natural  philosopher. 

Frogs  can  live  for  several  months  between  0°  (32°  Fahr.)  and  . 
10°  (^  Fahr.)  in  a  quantity  of  10  quarts  of  aerated  water» 
which  is  renewed  once  every  day ;  the  action  which  the  air  of 
this  water  exercises  on  their  skin  is  sufficient  for  their  existence 
without  their  lungs  being  required  to  be  brought  into  i^y,  but 
at  10°  and  upwards  they  can  only  live  by  rismg  to  breatne  the 
air  on  the  surface.  If  they  are  confined  under  the  water  at  12** 
or  14*  (53°  or  57°  Fahr.)  for  exan^le,  they  perish,  whatever  car* 
may  be  taken  to  renew  it,  in  one  or  two  oays ;  a  running  stream 
will  sometimes  enable  them  to  support  a  more  elevated  tempera- 
tare  under  water ;  some  of  them  support  it  as  high  as  22°  (or  721° 
Fahr.) 

These  experiments,  iodependenUy  of  their  interest  with  respect 
to  the  general  theory  of  the  action  of  air  on  the  bloody  ex^ain 
several  singular  traits  in  the  economy  of  these  animals,  and  pai> 
ticulariy  the  extraordinary  difference  in  their  manner  of  livii^  in 
winter  and  in  summer. 


Articlb  X. 

SCIENTIFIC  INTELLIOENCE,   AND   NOTICES   OF    SUBJECTS 
CONNECTED    WITH    SCIENCE. 

I.  Poputatibn  of  Ghugow. 
An  actual  survey  to  determine  the  populatiOTi  of  Glasgow  was 
terminated  on  Feb.  26,  1820.    The  following  is  an  abstract  of 
the  information  derived  from  this  survey : 

Population  of  the  10  parishes  within  the  Rc^alty 75,169 

Barony  Pamh,  . 

Anderston  district 7,113 

St.  Vincent^treet  and  the  Blythswood 

estate  district 7,941 

Port  Dundas  district 7,598 

Calton  and  Mile-end  district , . ; 1 5,61 6     ' 

BridgetoB  district. 13,693 

51,861 
Goitial's  parish,  including  Hutchesontown,  Lauriestown, 
and  Tradestbwn 21,768 

148,798 

D.q,t,:9CbyGOC>^lc 
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As  several  thomond  persona  had  lefl  the  population  diiitiict 
for  want  of  work  during  the  few  months  wnicn  preceded  the 
enumeration,  and  aa  some  of  these  persons  may  be  expected  to 
return,  the  population  may  be  safely  stated  at  150,000, 

II.  Colouring  Matter  of  a  lAchea  which  grows  on  the  Bark  of  the 
Brucea  Anli-di/ietitetica. 
This  lichen  had  an  intense  yellow  colour.  It  was  subjected 
io  a  chemical  examination  by  MM.  Peltetier  and  Caventou, 
They  firet  digested  it  in  Bulphuric  ether  till  every  thing  soluble 
in  that  principle  was  taken  up.  Nothing  was  dissolved  by  the 
ether  but  a  solid  oil,  ofagreeniah-yellow  colour,  and  a  mild  taste, 
and  possessing  the  usual  chnracters  of  the  fatty  matter  of  plants. 
The  lichen  was  now  digested  in  successive  portions  of  hot  alco' 
hol,  till  that  liquid  refused  to  dissolve  any  thing  more.  The 
alcoholic  solutions  had  a  very  intense  colour.  The  alcohol  was 
distilled  off,  and  there  remamed  a  yellowish-red  matter,  which 
attracted  humidity  when   exposed   to   the    air.    Water  being 

E oared  upon  it  dissolved  a  yellow-colouring  matter,  and  left,  a 
rick-red  powder,  which  was  destitute  of  taste  and  smell,  and 
perfectly  insoluble  in  water.  By  boiling  it  repeatedly  in  water, 
it  was  freed  from  the  remains  of  the  soluble  colouring  matter, 
which  still  might  remain  mixed  with  it. 

This  substance  is  a  powder  of  a  reddish-yellow  colour,  inso- 
luble in  cold  water,  and  almost  equally  so  in  boiling  water.  It 
dissolves  with  facibty  in  alcohol;  but  is  insoluble  in  sulphuric 
ether.  When  exposed  to  heat,  it  gives  out  the  usual  products 
of  vegetable  bodies  with  some  traces  of  ammonia,  indicating  the 
preseuce  of  azote  as  one  of  its  constituents.  When  concentrated 
nitric  acid  comes  in  contact  with  it,  it  assumes  a  fine  green 
colour.  This  colour  is  removed  by  the  action  of  water,  and  by 
most  of  the  salifiable  bases.  It  is  owing  to  a  combination  of  the 
colouring  ipatter  of  the  lichen  with  nitric  acid. 

Sulphuric  and  muriatic  acid  facilitate  the  solution  of  this 
colouring  matter  in  water ;  but  they  at  the  same  time  alter  its 
nature ;  for  it  is  now  very  soluble,  and  is  not  rendered  green  by 
the  action  of  nitric  acia.  This-  colouring  matter  is  not  acted 
upon  by  weak  alkaline  leys  ;  but  the  concentrated  solutions  of 
the  alkalies  decompose  it.— (Joura.  de  Pharm.v.  546.) 

in.  Curious  E0'ect  produced  hu  kneading  powdered  Guaiacum 
and  good  Wheat  Flour, 
M.  Taddey  observed  that  when  the  powder  of  guaiacum  and 
^ood  wheat  flour  are  kneaded  together  with  the  requisite  quan- 
tity of  water  in  contact  with  atmospherical  air,  tlie  mixture 
assumed  a  hne  blue  colour.  M.  Rudolphi,  whom  be  employed 
to  examine  the  action  of  these  bodies  on  each  other,  made  the 
following  observations:  1,  when  the  powder  of  guaiacum  and  pure 
stock  are  kneaded  togetlier,  no  blue  colour  is  developed  ;  2,  the 
powder  of  guaiacum  scarcely  becomes  blue  wheu  koeaded  with 
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any  meal  or  flour,  which  contaiDs  but  little  gluten ;  3,  it  does 
not  acquire  a  blue  colour,  when  the  wheat  flour  has  undergone 
any  great  alteration  in  its  qualities  ;  4,  when  gluten  or  zimome  is 
luieaded  with  powdered  guuacum,  a  very  fine  blue  colour  is 
instantly  developed. 

From  these  ooservatioas,  Rudolphi  concludes  that  the  powder 
of  guaiacum  is  an  excellent  reagent  for  determining  whether 
wheat  flour  be  of  a  good  quality,  and.whether  it  has  imdergone 
any  alteration. — (Giornale  di  Fisica,  Chemica,  &c.  second 
bimestze>  1819.) 

IV.  Subttances  capable  of  developing  a  Blue  Colour  in  the  Aho- 

holic  Solution  of  .Guaiacum. 
From  tlie  eKperiments  of  M.  Planche,  it  appears  that  the  fresh 
roots  of  the  following  plants  are  capable  ot  producing  a  blue 
colour,  when  intioducea  into  an  alcoholic  solution  of  guaiacum: 

Symphytum  consolida,  Arctium  lappa, 

Leontodon  taraxacum,  Colchicum  autunmale, 

Iiis  germanica,  Saponaria  officinalis, 

Cichorium  intybus,  Fumarla  officinalis, 

Eiyngium  campestre,  Cocblearea  officinalis, 

Nymphcea  alba,  Scrophularia  officinalis, 

Solanum  tuberosum,  Rumex  acetosa, 

Bryonia  dioica,  Scoizonera  hispanica. 

Inula  helenium,  Asparagus  officinalis, 

Altluea  officinalis,  Borago  officinalis, 

Daucufl  carota,  Angelica  archangelica, 

Glycyrrhiza  ^abra.  Album  ccepe. 
Napis  sativa, 

V.  Substances  which  do  not  strike  a'  Blue  Colour  with  the  Alco- 

holic Solution  of  Guaiacum. 
M.  Plaoche  has  found  that  the  fresh  roots  of  the  following 
plants  do  not  afiect  the  colour  of  the  alcoholic  solution  of 
guaiacum : 

Rumex  acutus, 

Polypodium  fllex  mas, 

Fra^iria  vesca-^Joura.  de  Phann.  vi,  1 8.) 

VI.  Indigo. 

The  indigo  of  commerce  is  very  far  from  pure,  being  mixed 
with  nearly  half  its  weight  of  foreign  substances.  I  attempted 
to  obtain  it  in  a  state  of  purity  by  sublimation ;  but  after  a  good 
many'trials,  I  was  obhged  to  renounce  that  method  iviUiout 
accomplishing  my  object ;  for  how  carefully  soever  I  regulated 
the  heat,  I  always  found  th^t  at  the  subliming  temperature,  the 
greatest  part  of  ftie  indigg  was  destroyed.  I  succeeded,  however, 
in  procuring  afew  grains  ofpure  indigo  by  subbmalion,  whichlsub- 

VOJ..XV.  N-VI.  2G  Google 


466  Seimtific  IntelUgeuee.  [June, 

jectedtoanalyaiSfbyheatingitto  redness  withperoxide  of  copper; 
but  my  stock  of  indigo  was  exhausted  before  Iwas  able  to  satisfy 
myself  with  regard  to  the  proportions  of  the  different  constitu- 
ents. I,  therefore,  had  recourse  to  the  indigo  vat,  as  it  is  used 
by  the  calico  printers,  and  by  means  of  it  easily  procured  as 
much  pure  indigo  as  I  had  occasion  for. 

In  tJie  indigo  rat,  as  used  by  the  calico  printers  and  dyers  in 
general,  the  indigo  is  deprived  of  its  blue  colour  by  means  of 
protosulphate  of  iron,  and  then  dissolved  in  water  either  by 
means  of  an  alkali  or  of  lime.  The  solution  is  greenish-yellow, 
and  when  lime  is  the  solvent,  the  quantity  in  solution  did  not 
appear  in  various  trials  which  I  made  ever  to  exceed  what  lime- 
water  was  caps-ble  of  dissolving.  It  was  only  necessary  to  dip 
a  ^asB  phisl  pretty  deep  in  the  indigo  vat,  and  fill  it  with  the 
clear  solution.  On  pouring  the  liquid  from  the  phial  into 
another  vessel  in  the  open  air,  the  indigo  immediately  absorbs 
oxyffen,  recovers  its  blue  colour,  and  becomes  insoluble  in  water. 
By  digesting  the  blue  pigment  thus  obtained  in  dilute  muriatic 
acid,  1  removed  all  the  carbonate  of  lime  with  which  it  might  be 
mixed,  and  even  the  iron,  if  any  happened  to  be  present.  Hie 
residual  blue  powder  1  considered  as  pure  indigo.  By  repeated 
trials  with  peroxide  of  copper,  I  satisfied  myseu  that  the  consti- 
tuents of  indigo  are  as  follows : 

7  atoms  carbon =  5*35 

6  atoms  oxygen =  6-00 

I  atom  azote =:  1-75 

13-00 

So  that  it  cont^ns  three  different  constituents,  and  is  a  com- 
pound of  14  atoms.  The  weight  of  an  int^^rant  particle  oftt 
IS  13. 

It  appears  from  this  analysis  that  indigo  contuna  a  very  con- 
siderable proportion  of  oxygen;  for  its  constituents  in  ibe  100 
parts  are  as  follows  : 

Oxygen 46-164 

Carbon 40-384 

Azote 13-462 

100-000 

Indigo,  when  it  becomes  soluble  in  alkaLes  or  alkaline  earths, 
always  loses  its  blue  colour,  and  becomes  greenish-yellow.  The 
instajit  that  this  solution  is  exposed  to  the  air,  or  to  oxygen  gas, 
the  indigo  recovers  its  blue  colour,  and  falls  doVn  in  an  insolu- 
ble powder.  Hence  it  is  obvious  that  it  acquires  its  blue  colour 
by  absorbing  oxygen,  and  consequentiy  that  the  blue  pigment 
contains  more  oxygen  than  the  greeniBn-yellow.  1  ascertained 
by  trial  how  much  indigo  was  contained  in  a  given  weight  of  the 
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greenish-yellon  solution  from  the  indi^  vat,  1  then  \ki  Up  a 
aetenuin&te  quantity  of  t)ie  liquid  into  a  graduated  glass  tube  - 
filled  with  mercury,  and  standing  on  the  mercurial  trough.  Tlua 
done,  I  let  up  a  certain  number  of  cubic  inches  of  oxygen  gaa 
into  the  same  tube,  and  allgwed  the  tube  to  remain  inverted  over 
the  mercury  till  the  whole  of  the  indigo  was  precipitated  in  the 
state  of  a  blue  pigment,  and  till  the  oxygen  gas  ceased  to  dimi' 
nish  in  hulk.  The  loss  of  bulk  which  tne  oxygen  gas  sustained, 
together  with  the  known  weight  of  the  indigo  present,  enabled 
me  to  determine  how  much  oxygen  was  necessary  to  convert 
the  greenish-yellow  soluble  pigment  into  blue  insoluble  indigo. 
The  result  of  three  experiments  made  in  the  way  just  described 
Was  nearly  the  same,  and  was  as  follows : 

Indigo  in  the  state  of  a  greenish-yellow  soluble  pigment^  or 
the  soluble  basis  of  indigo,  as  it  is  c^ed,  is  composeaof 

6  atoDU  oxygen , a  5*00 

7  atoms  carbon =  5-26 

1  atom  azote is   1*76 

So  that  it  is  a  compound  of  l3  atoms,  and  the  weight  of  an 
integrant  particle  oi  it  is  12.  The  addition  of  a  single  atom  of 
oxygen  renders  the  colour  blue  and  the  pigment  inso&ble.  Thus 
it  appears  that  the  blue  pigment  differs  from  the  greenish-yellow 
soluble  basis  merely  by  containiog  one  additional  atom  of 
Oxygen. '  i 

Inus  indigo  exhibits  a  striking  refutation  of  tlie  old  notion 
that  acidity  is  owing  to  the  union  of  oxygen  with  an  acidifiable 
basis.  The  blue  pigment  ia  soluble  in  sulphuric  acid,  and  when 
recently  obtained  by  precipitation,  it  may  he  dissolved  in  several 
other  acids  ;  but  no  alkaline  substance  that  I  have  tried  is  capa- 
ble of  combining  with  it.  Hence  it  appears  to  possess  alkalme 
properties,  or  at  least  to  approach  mucn  nearer  the  nature  of  a 
salifiable  base  than  of  an  acid ;  but  when  we  deprive  it  of  an 
atom  of  oi^gen  by  means  of  protosulphate  of  iron,  or  any  sul>' 
stance  which  has  a  strong  affinity  for  oxygen,  it  acquires  a 
greenish-yellow  colour,  and  becomes  capable  of  combining  with 
the  alkahes,  and  witli  lime,  barytea,  and  strontian,  and  perhaps 
^o.  with  other  salifiable  bases.  It  has,  therefore,  acquired  acid 
properties,  or  at  least  approaches  much  more  neatly  to  tllft 
nature  of  an  acid  tlian  it  aid  while  in  the  state  of  a  blue  pigment. 
Hius  the  addition  of  oxygen  gives  indigo  alkaline  qualities,  and 
the  abstraction  of  oxygen  gives  it  acid  properties. 

Should  any  person  think  of  repeating  these  experiments,  it 
may  be  necessary  to  put  him  on  his  guard  against  a  resinous 
suMtance,  which  indigo  often>  if  not  always,  contains,  and 
which  I  have  found  to  dissolve  with  it  in  alkalies  and  lime-water, 
and,  therefore,  to  contaminate  the  pure  indigo  obtained  from  the 
indigo  vat.  ■  Its  presence  for  a  long  time  deceived  me,  and  ledr 
2o2  ^'^ 
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me  into  tbe  notion  that  hydrogen  was  a  conetitQent  of  indigo. 
It  is  obvioua  Uiat  this  resinous  substance  is  easily  ^t  rid  of  t>y 
cUgesting  the  indigo  recovered  from  the  indigo  rat  in  a  snfficieiit 
qiianti^  of  alcohc^ 

VII.  Commm  Roan. 

Modem  chemists  have  very  mach  neglected  the  characters  of 
resinous  bodies,  thou^  the  science  is  aovr  sufficieoUy  advanced 
to  enable  us  to  discriminate  them  with  precision  from  each  other, 
and  even  to  determine  their  constituents.  I  intend,  therefore, 
occiasicKiaUy  to  introduce  into  the  Annals  of  Philosophy  an 
account  of  the  experiments  which  I  have  occasionally,  and  at 
long  intervals,  made  upon  these  bodies,  both  with  respect  to 
their  characters  and  composition.  I  shall  begin  with  common 
rosin,  as  constituting  the  common  ^pe  to  which  all  the  othen 
have  been  referred. 

Common  rosin,  A^  purchased  in  tbe  shops,  >s  a  Bfioitnuispareat 
brittle  resin,  of  a  yellow  colour.  Sometimes  it  has  a  slight 
amell  of  turpentine,  and  sometimes  is  nearly  destitnte  of  all 
smell.  In  the  first  case,  it  is  probably  contaminated  by  some 
oil  of  turpentine. 

The  specific  gravity  of  common  rosin  I  found  to  be  r080. 
Alcohol,  of  the  specific  gravity  0'835,  dissolves  the  eighth  part 
of  its  weight  of  it  at  the  temperature  of  60".  The  solution  is 
yellowish,  and  perfectly  transpareuL  When  exposed  to  a  mode- 
rate heat,  the  slcohol  flies  ofi,  and  leaves  the  rosin  in  the  state 
of  a  semi  transparent  mass,  of  a  much  darker>brown  colour  than 
before  the  sotudon,  and  exactly  similar  in  wpearance  to  rosin 
that  has  been  kept  for  some  time  in  a  state  of  fusion. 

When  common  rosin  is  heated  to  the  temperature  of  156^,  it 
become^  viscid,  and  of  the  consistence  of  common  turpentine. 
As  the  heat  increases,  the  rosin  swells  up,  and  becomes  filled 
with  bubUes.  This  is  owing  to  a  quantity  of  water,  and  proba- 
bly ako  of  oil,  which  is  separated  from  it  by  the  action  of  the 
heat.  When  heated  to  the  ten^erature  or  276*,  it  becomes 
<}uite  fluid ;  and  if  it  be  kept  a  sufficient  time  at  that  temperature, 
it  loses  all  its  water,  and  remains  in  the  state  of  a  reddish-yellow 
liquid.  When  allowed  to  cool,  it  concretes  into  a  reddish- 
yellow  rosin ;  much  darker  coloured  than  before,  and  obviously 
altered  in  its  constitution. 

To  determine  the  constituents  of  rosin  in  the  state  in  which  we 
find  it  exposed  to  sale,  I  heated  a  gi-ain  of  it  in  tbe  apparatus, 
which  I  have  described  in  a.  former  paper,  with  peroxide  of 
copper.  The  mean  of  two  experiments,  which  scarcely  differed 
from  each  other,  gave  the  following  results  : 

5  cubic  inches  of  caibouic  acid . .  =£  0*6324  gr.  carbon 
1-05  gr.  of  water =  0-1164  gr.hydr. 


Total =0-7488 

Deficiency =  0-0512  gr^ 


Tiooi^lc 
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This  1  ascribe  to  oxygen  which  the  rosin  contained.  Hence 
it  follows  that  a  grain  ofioain  is  c<MnpoBed  of  the  foUowing  fm- 
Btitnenti : 

Carbon 06324 

Hydrogen 0-1164 

Oxygen 0-2612 

1-0000 

Now  if  we  convert  these  respective  we^hts  into  t<4uiiim>  w« 
shall  find  them  as  follows  : 

Carbon 5     cubic  incbes 

Hydrogen 6^ 

Oxygen 0-76 

Now  a  volnme  of  carbon  and  hydrt^n  is  eqinraleiit  to  an  atom, 
and  half  a  volume  of  oxygen  is  equivalent  to  an  atom.  Of  con- 
sequence the  constituents  of  common  rosin  in  stoma  are  aa 
follows : 

5    atoms  carbon s  3-7500 

&i  atoms  hydrogen «=  0-6875 

1^  atom  oxygen a   1-6000 

6-9376 

Or,  doubling  each  constituent  to  get  rid  of  the  half  stoma,  we 
obtain 

10  atoms  carbon =  7-500 

11  atoms  hydrogen =  1'376 

3  atoms  oxygen =  3-000 

11-876 
Rosin  kept  for  some  time  in  a  state  of  fusion  at  the  tempera- 
ture of  276  was  subjected  to  analysis  in  the  same  way. 

I  obtained  4'049  cubic  inches  carbonic  acid  =  0-618  gr.  carb. 
Water,  0-2  gr =  0-022  gr.  hyd. 

0-540 

Los =  0-460 

This  loss  I  ascribe  to  oxygen. 

These  quantities  converted  into  volumes  become : 

Carbon 4    cubic  iocbes. 

Hydrogen 1 

Oxygen 1  j- 

This  is  equivalent  to 

4  atoms  carbon.  , ,  =  3-000  or  8  atoms  carbon.' . .  =  6-00 
1  atom  hydrogen  ..=  0-126  2  atoms  hydrogen  .  =  0-26 
3  atoms  oxygen  . .  =  3-000      6  atoms  oxygen. . .  =  6-00 

frl26  i¥2^;lc 
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Bo  that  by  the  heat  two  atoms  of  cwbon  and  nine  atotas  of 
^dro«ii  are  remored,  while  the  atoms  of  oxygen  are  doaUed. 
From  this  we  see  that  a  considerable  proportion  of  oil  must  have 
been  driven  off  by  the  heat, 

VIII.  Morphia. 

I  find  the  easiest  method  of  obtaining  morphia  in  a  state  of 
puritjr  is  the  following:  Into  a  strong  infusion  of  opium  pour 
caustic  ammonia.  Separate  the  brownish-white  precipitate  by 
the  filter.  Evaporate  the  inlhsion  to  about  one-sixth  of  its 
volume,  and  mix  the  concentrated  liquid  with  more  ammonia. 
A  new  deposit  of  impure  morphia  is  obtained.  Let  the  whole  of 
this  deposit  be  collected  on  the  filter,  and  washed  with  cold 
water.  When  well  drained,  pour  a  little  alcohol  on  it,  and  let 
the  alcoholic  liquid  pass  through  the  filter.  It  will  cany  oS*  a 
good  deal  of  the  colouring  matter,  and  very  little  of  the  morphia. 
Dissolve  the  impure  mor^iia  tJius  obtained  in  acetic  acid,  and 
mix  the  solution,  which  oas  a  very  deep-brown  colour,  with  a 
sufficient  quantity  of  ivory  black.  This  mixture  is  to  .be  fht- 
quently  agitated  for  24  hours,  and  then  thrown  upon  the  filter. 
The  Uquid  passes  through  quite  colourless:  If  ammonia  be  now 
dropped  into  it,  pure  morphia  &lla  in  the  state  of  a  white  powder. 
If  we  dissolve  this  precipitate  in  alcohol,  and  evaporate  that 
liquid  slowly,  we  obtain  the  morphia  in  pretty  regular  crystals. 
It  is  perfectly  white,  has  a  peany  lustre,  is  destitute  of  smell, 
but  has  an  intensely  bitter  taste,  and  the  shape  of  the  crystals 
in  all  my  trials  was  a  four-sided  rectangular  pnem. 

When  ope  grain  of  pure  morphia  is  passed  slowly  through  red- 
hot  peroxide  of  copper,  it  is  converted  entirely  into  carbonic  acid 
and  water.  The  water  obtained  in  four  successive  experiments 
was  always  0*6  gr.  The  carbonic  acid  gas  amounted  to  3-58 
^ubic  inches,  supposing  the  barometer  to  stand  at  30  inches, 
and  the  thermometer  at  60°. 

Now  0*5  gr.  water  contains 0*0555  gr.  hydrogen 

3*58  cubicinches  of  car.  acid  0-4528  gr.  carbon 

TQt4 =  0-6083 

There  is  wanting  0-4917  gr.  to  make  up  the  original  weight  of 
ti)e  morphia.  This  deficiency  must  be  otviog  to  the  moiphia 
containing  a  quantity  of  oxygen  equal  to  it  in  weight. 

It  follows,  from  the  preoeaing  data,  that  the  constituents  of 
morphia  are  as  follows  : 

Hydrogen 0'0555 

Carbon 0-4628 

Oxygen ., 0-4917 

1-oooq 

Now  when  these  weights  are  changed  into  volumes,  tbey 
ainoiitit  very  nearly  to 


r 
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IS  voiiunes  hydrogen, 
24  volumee  carbon, 
10  Tidumes  oxygen. 


This  is  equivalent  to 

18  atoms  hydrogen =     2-25  6-59 

24  atoms  carbon =   18*00   44-72 

20  atonw  oxygen =  20-00 4Q-m 

40-26  100-00 

So  that,  if  the  preceding  en^ysis  be  correct,  the  weight  of  an 
.inteerant  particle  of  morphia  is  40*25. 

Ine  reader  will  easily  perceive  that  we  might  consider  this 
substance  as  a  compound  of  only  half  the  preceding  number  of 
atoms,  or  of 

9  atoms  hydrogen =     1*125 

^     12  atoms  carbon =    9-000 

10  atoms  oxygen =  10*000 

20*126 

On  that  supposition  the  equivalent  number  for  it  would  only 
he.  20*125.  Perhaps  this  last  estimate  maybe  the  most  correct; 
but  the  analyses  of  the  salts  of  morphia,  published  by  Robiquet 
and  \>y  PeUetier  and  Caventou,  give  an  equivalent  number  for 
morphia  not  far  short  of  40.  Hus  is  my  reason  for  oonsideriiu; 
it  as  a  compound  of  62  atoms  rather  than  of  31 ;  either  of  whiui 
is  equally  indicated  by  the  analysis. 
IX.  Wewj  Projection  of  the  Sphere.     By  Capt.  J.  Vetch,  R.E, 

In  this  projection  the  globe  is  supposed  to  be  inscribed  in  a 
cylinder,  the  axes  of  the  globe  and  cylinder  being  at  right  angles 
to  each  other,  and  their  surfaces,  therefore,  coinciding  at  a  meri- 
dian. The  eye  is  supposed  to  remain  at  rest  in  the  centre  of  the 
globe,  and  each  point  in  the  earth's  surface  is  transferred  to  that 
of  the  cylinder  by  a  i^ht  line  passing  from  the  earth's  centre 
through  that  point,  llie  cylinder  being  then  unravelled,  a  view  . 
of  the  earth  is  obtained  on  a  plane  surface.  A  sketch  of  the 
earth's  surface  upon  this  projection  has  been  published  by  the 
author,  accompanied  by  a  short  account  of  its  principles, 

X.  Excrement  of  the  Chamteleonu  Vulearit.     By  Dr.  Prout. 

A  smalt  portion  of  the  excrements  of  this  animal  was  given  me 
for  examination  by  Dr.  Leach.  It  consisted  partly  of  a  fine 
powder,  of  a  bright  lemon-yetlow  colour,  and  partly  of  lumps 
composed  of  the  same  powder  loosely  agglutinated.  Onexami. 
nation,  it  was  found  to  be  chiefly  composed  of  the  lithate  or  urate 
of  ammonia,  and  a  little  colouring  matter.  Hence,  as  indeed  I 
liad  expected,  its  composition  was  precisely  the  same  as  that  of 
the  urinary  excrement  of  the  boa  constrictor  and  lizard  tribe,  as 
previously  ascertained  by  Dr.  J,  Davy,  and  myself.  The  food 
of  this  animal  is  said  to  consist  of  the  lumbncus  tcrrestris,  and 
the  larviB  of  the  tenebria  molitor.  Ci(^(>^k' 
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Article  XI. 

Magnetical  and  Meteorological  Obiervationt. 
By  Col.  Beaufoy,  F.R.S. 

Buthey  Heath,  near  Stanmore. 

LtlilDde  SI"  37' 44-27"  NoTtk.    Longilnde  Yfal  ia  lime  1'  M-ffS". 
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Main  fur 

> 

lb* 

f  B 

31 

84 

30    3H 

!     24 

84 

40 

29 

6    37 

84 

31     98 

MnHb. 

L 
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1820.] 


tokd  Meit»ntogical  Obaervatieiu. 


Meteorological  Ob$enationt. 


liooih. 

T,at. 

Barom. 

Tber. 

Hjg- 

Wind. 

Velocity. 

Wrather. 

Sii-i. 

~A^ 

Incbo. 

P«rt. 

Morn.,.. 

89-6M 

43= 

81" 

wsw 

Forr; 

38i 

1. 

89-«8 

65 

66 

WbyS 

Fine' 

55! 

Even.... 

J44J 

MBm..,. 

ag-BOB 

49 

78 

Wb,9 

a.Idj 

S- 

Nnoa.... 

se-eod 

ao 

aa 

WNW 

Clondy 

60} 

Even.... 

a-fl83 

55 

69 

■ff 

Fino 

S9-T89 

53 

« 

NB 

Cloady 

J«l 

Noon.... 

S9-7W 

S9 

60 

Var. 

GO--J 

»4 

Ekd  .... 

Morn.... 

M-jes 

46 

60 

SBbyB 

Fine 

{ ^ 

S9-444 

69 

41 

SHE 

VerjiM 

6D> 

Erni.... 

e«'4D0 

63 

47 

Eby8 

PiM 

»-S44 

SI 

49 

8B 

Very  fine 

J  wj 

Non 

89-303 

68 

43 

8SW 

CloBdy 

/H 

E«n.... 

W183 

58 

48 

-^S 

Veryine 
Rain 

8S-9Sfl 

48 

87 

i  44 

Noon!!,'; 

28-«10 

50 

63 

WkyS 

«ioW«ry 

51} 

E*en 

»4-9IO 

43 

70 

WBW 

fflowcry 

In 

Mori).... 

S8'960 

*7 

6S 

w 

Pine     ' 

Noon.... 

i«984 

45 

54 

Wbv8 

Sn.ihew. 

47i 
I  35 

Ewn 

99-000 

*l 

68 

8W 

Showery 

Morn.... 

28BB3 

41 

66 

88  W 

Pine 

Noon.... 

88-805 

49 

flO 

8 

Clondy 

Bwtn.... 

88-757 

17 

£ 

iRahi' 

Morn.... 

ss-ise 

41 

87 

NW 

Rain 

Noon  ... 

SS-880 

48 

63 

WNW 

Cloudy 

19t 
i  33 

Even.... 

SS'954 

44 

66 

^V 

9ho«ery 

Horn...* 

29-013 

40 

79 

BSW 

Cloudy' 

w 

Nona.... 

88-940 

45 

SO 

8SE 

Rain* 

47 

E*en.... 

88-878 

4« 

87 

8SW 

Rain 

Morn.... 

gS-990 

47 

86 

8SW      ) 

Clondy 

(  ^^ 

I* 

- 

6S 

Btcd..,. 

Mom... 

89^8 

49 

82 

8W 

Clondy 
Fine 

J44| 

Noon.... 

S9-3S3 

65 

61 

Var. 

56 

Evu.... 

S9-M3 

52 

78 

ssa 

8lioircrT 

Mom.... 

89-401 

47 

NE 

Fo, 
Rain 

(«1 

13 

S9-400 

fi3 

71 

Var. 

53 

Btco.... 

S9-344 

49 

80 

NE 

Rain 

Morn.... 

S9-I3S 

46 

90 

NE  hy  N 

EUta 

>45 

14' 

NOOB.... 

89-187 

51 

73 

(JNW 

Sbowery 

6S 

E«n.... 

89-146 

83 

NW 

Showery 

JMi 

Mom.... 

89-309 

45 

61 

NW 

Clear    ' 

14' 

Noon.... 

29-335 

50 

59 

Vnr. 

Showery 

51 

Even.... 

29-995 

48 

54 

NW 

Fine 

Mom.... 

«9-589 

46 

58 

8W 

Fine 

i  ^ 

la- 

Noon.... 

89H»9 

58 

56 

WNW 

Fine 

S8J 

B^-en    ... 

89  635 

55 

60 

NW 

Fine 

Morn... 

89-764 

56 

58 

W 

Very  fine 
Very  fine 

i  ^H 

IT 

Nooo.... 

89-762 

63 

55 

NNR 

65i 

E»eo.... 

89-743 

58 

61 

NNE 

Very  fine 

Hom.... 

29  718 

65 

6* 

£N£ 

Very  fine 

J49| 

IS 

Noon.-.. 

Very  floe 

65 

E«n.... 

~ 

— 

— 

— 

Very  G» 
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474  Col,  Beaiifoy's  Meteorological  Observations.     [JoKe> 


Mooih. 

Time. 

BaroB. 

Ther. 

Hyg. 

WiBd. 

Velociiy 

WcUbn 

«x'.. 

Apri 

Inefce,. 

F««. 

Hon... 

89105 

5S0 

69" 

NE 

V«,fl«P 

f  46 

Ift 

Nmq... 

S8-W4 

61 

64 

V«r. 

Fi« 

Etcd... 

S9-aS3 

69 

68 

WNW 

Fio« 

Mom... 

e9-673 

M 

M 

»ff 

VrrYfM 

K). 

Nddd... 

sg-113 

61 

54 

NW 

CIoiNly 

614 

ETra... 

Horn... 

eg-Sio 

ft) 

64 

KME 

CSear 

>  45 

SI. 

SOOB... 

».1BT 

ei 

60 

V.r. 

Vfryfio* 

f  46 

B«n... 

S9-795 

67 

55 

EbjB 

Ve^ao, 

Morn... 

B9OTg 

63 

68 

E 

Clor 

» 

Koon.... 

8H-90S 

ee 

63 

E 

Qcar 

63 

E.rn.... 

£B'89i 

M 

56 

Kby  N 

a«ar 

1  40 

Hara.... 

30413 

68 

as 

EME 

CUM 

S3. 

Noon... 

aOi)19 

68 

60 

ENB 

ClroT 

63 

Enn    ... 

3IMn» 

ftS 

67 

NEbyE 

Cl«ir 

Mom.... 

3<WI53 

« 

64 

NNU 

Veryfint 

(40 

S4 

Noon.... 

30-063 

08 

58 

ME 

Vwyfin* 

«J 

E.ra.... 

Morn.... 

a»-e58 

48  ' 

•4 

NE 

F-nT 

fss 

SI> 

sg-900 

6ft 

83 

HE 

a«ar 

GO 

B.»;:;: 

«9'840 

U 

61 

NE 

Ckar 

Mom,... 

99489 

SI 

5T 

W8W 

Veij  finr 

(40 

it 

NOUD.... 

Se-S38 

60 

58 

NW  by  W 

Clo^y 

68 

E.ei.,... 

»SM 

40 

58 

NW 

R>iD 

!  S9 

Morn.... 

S»«B 

40 

81 

NbyE 

Rain 

M 

Noon.... 

WS!l 

41 

«s 

NE 

Showery 

43 

E.en,... 

Morn.... 

sgss8 

48 

57 

KbyW 

Cloud  V 

!  36 

ss 

Noon.... 

39-M8 

at 

53 

Vir. 

V«ryfiM 
Vm  Gnr 

S3 

Et«.... 

»-HT 

41 

54 

SW 

Mom.... 

S0-B15 

46 

57 

SWbjW 

l:^- 

|36J 

9D 

Noon.... 

99-6Se 

65 

50 

B8W 

S7t 

Enn.... 

W-6M 

60 

5S 

Why  8 

Cio>dy 

;*** 

Mora.... 

eswe 

48 

70 

NW 

Shoircrj 
Fine 

80 

Noon.... 

89-736 

6a 

53 

NNW 

6S 

'■ 

Etob.... 

89-780 

68 

S3 

N 

Pine 

Rain,  by  the  {duvituDaeter,  between  noon  the  1st  of  April, 
and  noon  the  Istof  May,  ]-505  inch.  The  quantity  that  fell 
on  the  roof  of  my  observatory,  during  the  same  penod,  1"495 
inch.  Evaporation,  between  noon  the  1st  of  April,  and  noon 
the  lat  of  May,  3-7fi  inches. 
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1820.]  Mr.  SitMear^s  Meteorological  Table. 

Article  XIL 
METEOROLOGICAL    TABLE. 


TBMMtmam. 

nvrr.   at 

IS». 

Wind. 

Hai.    Ula. 

"•I. 

Mln. 

Bnp. 

IUi>. 

bV.-. 

«hMo. 

April  1 

S      W 

30*1030  04 

62 

45 

«. 

87 

2 

N    W 

SO-83  30-10 

66 

*9 

„ 

u 

S 

N 

Sfr23lsO-lS 

6* 

36 

_ 

79 

4 

S        E 

30-12  29-88 

65 

31 

_ 

73 

S 

Var. 

99-«8 

«9*1 

72 

45 

67 

21 

6» 

6 

S      W 

2y-44 

29-36 

56 

32 

^ 

11 

89 

» 

7 

s    w 

29S7 

29-41 

52 

31 

75 

s    w 

29-41 

29-27 

54 

44 

^ 

_ 

76 

N     W 

29-46 

29-27 

52 

28 

— 

10 

86 

10 

S        E 

29-44 

29-37 

52 

46 

— 

14 

88 

11 

9      W 

2978 

89-44 

59 

45 

45 

17 

89 

12 

S        E 

29-91 

29-78 

59 

44 

_ 

_ 

81 

• 

13 

N      E 

29-88 

29-68 

53 

45 

33 

93 

14 

N       E 

29-84 

29-7' 

55 

39 

^ 

85 

96 

15 

N     W 

30-12 

39' S4 

59 

30 

20 

83 

]6 

S      W 

30-27 

30-12 

63 

43 

_ 

73 

17 

N     W 

30-22 

3018 

68 

39 

82 

IR 

S        E 

30-20 

3014 

69 

37 

30 

83 

19 

N     W 

30-18 

30-14 

72 

44 

80 

20 

N     W 

30-31 

30-18 

65 

35 

^ 

72 

< 

21 

N     W 

30' 39 

30-31 

68 

32 

_ 

7* 

22 

E 

30-51 

30-39 

65 

34 

47 

72 

23 

E 

30-53 

30  51 

65 

35 

— 

69 

24 

N       E 

30-51 

30-47 

66 

36 

71 

25 

N       E 

30-47'30O3 

63 

29 

50 

72 

26 

W 

30-03'29-77 

69 

40 

_ 

88 

68 

27 

N       E 

SO-07  29-9? 

46 

36 

— 

7* 

28 

N 

30-15  30-07 

52 

34 

_ 

67 

o 

89 

S      W 

30-21:30-15 

60 

37 

68 

SO 

N     W 

30-36  30-21 

63 

28 

46 

— 

75 

30-53'29-2r 

72 

28 

2-95 

1-58 

96-67 

The  obwmtioni  in  tuch  line  of  tbe  table  applj  io  ■  period  of  li*FD(;-roaT 
hiMin,  beinnRiof  si  9  A,  M.  on  Ihe  daj>  iDdicalrd  id  tbe  flnt  column,  A  diub 
denotet,  ibct  ibe  mall  It  locloried  ia  Ihe  ant  followipf;  trfiMmlian. 
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476  Mr,  HowanPt  Meteorolog}calJoumai.    [June,  1820. 


frartt  JTMitJi.— 1.  Cloodjr :   windy.    S.  Cloudy.    S.  Calmi    cIok  :  ovcrcMI. 

4.  Cimu.-  CVrrocMHiiui  dear.  ft.  dmut  CimtioHtbu.  6.  aoody:  sbuwen. 
7.  Hoar-froM  :  lome  gcDile  ibowtr)  daring  the  day  :  n  tew  Sakei  of  snow,  p.  b. 

5.  Bnar-rrMli  cloady:  iboveri.  9.  Shower; ;  flae.  10.  Windj  moniag: 
bear;  iqualli,  wflh  >bo«en,  mnt  of  (^4«j  i  some  UiQOder  clondi,  and  a  rainbow, 
p.B.  11.  8how«rj.  le.  OTCtcaiL  13,  14.  Rainy.  I&.  Fioe:  Cfmi:  Cfaro- 
cammUi.  IS—Si.  Fior,  wilb  Orrvi  at  iolrrrals.  86,  86.  Cioodj.  37.  Some 
gcDlle  TWO  ibli  amrniog  ;  the  wind  itroaf  and  cold  from  N  E.  liie  iwb11o(i>i  made 
tbelr  appcanwce  nhont  Ave  tliii  DMnJog  ia  greM  naoben.  !8, 89.  Fiae.  30.  A 
featlt  (hower  aboat  nine,  a,  m. 


RESULTS. 

Wndi:  N,8|  NE,5|  NW,8|  W,  I ,  SW,7|  SE,4)  E,S(  Var.  I. 
Barwaetcri  Hcan  beight 

VbrtlMinaotb sg-SM  inckes. 

FortbelDoarperiod,endii^lbeetb 89-974 

For  ISdaya,  ending  the  lOlb  (moon  tontfa) 89^90 

For  14  daji,  ending  lheS4th  (moon  norib) 30-187 

Thtnnometert  Mean  beigbt 

For  the  month 40-385<' 

For  Ibelnnar  period,  ending  the  6lh IS-SaS 

Foraodayt,  thewalDArieh 48883 

HygroDClCT:    Mean  for  the  noDlb 774 

Evaporalion 8-95  incli. 

Rain 1-68 

Lattrataty,  StTatftrd,  FifA  Mmdk,  S2, 1820.  L.  HOWARD. 


•  •  •  A.  letter  reoliTed  from  a  friend  In  Fkilaitlpkia,  layi,  under  date  Famrtk 
MamlM,  3d,  "  After  lOme  day)  of  Une  ipring  weather,  we  ynterday  bad  a  mow 
■toru  of  10  houn  cantinoBoce,  which  covered  the  gronnd  about  five  incha  deep  t 
but  the  weather  i>  again  mild,  and  the  Enow  baa  neariy  diiappeared." 

The  readfr  ii  draired  to  compare  with  thli  account  Ibc  clwn^  frim  Warmth  to 
coM  eiperleuced  wilA  w  in  the  ettrly  pan  of  liiii  month  i  and.  In  particular,  tbe 
dfpreiaion  of  (he  temperature  by  uigbt  (or  mmimuin)  iKtween  tbe  Sd  and  Sd  t  *nd 
that  by  day,  between  the  5th  and  Sib  of  Uie  month,  which  wat  continued  throagh 
Kvetal  days  fallowing. 
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INDEX. 


ABERRATION   at  lielil,    on   ihe 

Acadrmj,  Royal,  of  Sciences,  of  Pari), 
labounnf,  for  1S18,  AB,  SIS,  30!, 
374,  4M. 

AccuiD,  Mr,  on  tbe  nanuraclaie  of  coal 

Adaai,  Mr.  J.  dcmoMlralico  of  Dr. 

Taylor'!  theorem,  99. 
■■^'     ■  ■  denioiutrBtioa  of  theik 

remt  for  flading  ih^  (ami  of  certala 


Adriatic,  p 


1  of  diff»i 


a,  459. 


Apleullore,  renarki  od.  In  Weilmo re- 
land  aod  Cumberland,  800. 

Allan,  Mr.  J.^1  baromeicrformeaiDrinz 
hei|;hli,  171. 

Analamy,  or  Ihe  phlloiaphy  of,  460. 

Andenon,  Capl.  J.  on  the  lidn  beiweeD 
FalrlelKb  and  tbe  Nortb  Forelanil, 
444. 

Aoligoa,  on  lbegeolaf;y  of,  57. 

Anlilles,  on  the  rrptilei  oT,  469. 

Aollmaoy,  on,  37B. 

Arc  of  the  meridian,  on  a  reoarkahle 
difference  between  the  celeallal  and 
terreilTial,  Se. 

ArfTcdMiD,  M.  on  litbla,3T4. 

Arienlc,  on,  SI . 

Asiyrlan  monrcfay,  on  the  ponlbUlly 
•f  recondlini;  tbe  icri plural  aid  pro- 
f^e  account  of,  804, 

Amte,  on  (he  protoxide  and  dentoilde 
»r,  884. 


Biiu«r,  F.  Eiq.  on  Ibe  futigi  canllilnlinf 
the  colouring  mailer  of  the  red  mow 
from  Baffin's  Itay,  449. 

Beanfay,  Col.,  aatronnmical,  magne- 
cal,  and  meieorolnglcal  obieriaiioDi, 
by,  7S,  166,  iS6,  SI6,  396,  478~ 
calculation]  by,  on  the  lolar  eclipae 
of  Sepl.7,  1880,  133 — on  tbr  going  of 
a  clock  with  a  wouden  pendulum, 
ITS — on  the  alale  of  tbe  baiameler, 
&r.  on  ihiplioard  daring  a  bairicane 
In  the  blaad  of  St.  Thomu,  83^- 
on  tbe  retrograde  isrialiun  of  tbe 
magueiic  needle,  338. 

Beauvn'       "'      " 


Afric 


,459. 


BeeDTois,  M,  Palitsot,  de,  on  a  lingo. 
lar  geolnglcal  appearance  in  Nortb 
Uarolina,  387. 

Beche,  M,  de  la,  on  the  ichlhyoiaarui 
and  dapedlum  pnlilnn,  57,  301. 

Beck,  M.on  cntlingonl  gannenli,  881. 

Beet,  on  Ibe  management  of,  299. 

Benelini,  M.  on  leleninni,  16,  375— 
experiment)  by,  to  determine  the 
exact  compoiitivn  of  diSeient  Inor- 
ganic bodies,  89,876,  358. 

Beudant,  M.  on  cryitallograptay,  383. 


le  mines  of,  In  Borrow- 


BollBoi  mjaHcetiM,  on  a  pecallarlly  In 
Ibe  eye  of,  898. 

Barometer,  on,  for  meaiuring  heigbti, 
171 — itaite  of,  on  rfiipboard  during  a 
bnrricane  in  the  iiland  of  St.  TboBMU, 
838. 

Bartlett,  Mr.  farther  obienaltoni  on 
tbe  age  of  eauie  veili  againil  conta- 
gion. 18. 

on  propdllnc  leueli  by 

windmill  Mil>,  73. 

Vol.  XV.  2fi 


cipie,  see. 

Black  lead,  on 

dale.  199. 
Blende,  on  Ibe  anaiyiii  of,  14«. 
Bombay,  epidemic  cholera  In,  367. 
Boolb,  Mr.  on  the  cornea  of  the  eye,  30. 
Borkowikl,  Coniil,  on  Egeru,  146. 
Bradley,  Dr.  J.  biographical  account 

of,  381. 
Brandenburgh,  M.  on  leparating  lilTeT 

from  copper,  389. 
Breithaupl,  M.  on  mlncralogical  clanU 

fication,  330. 
Brewiter,  Dr.  on  the  lawi  of  abiolp- 

lion    of  polariied   light   by    donbly 

refracting  cryilali,  W- — on  the  actioD 
ryttallized  nirfacei  upon  lighl. 


54. 
Brlnkley,  Re*.  Dr.  on  the  obliqnily  ot 

the  ecliulic  and  Ibe  aberration    nf 

light,  447. 
Briifol    Litcrnry     and    Pliiluiopbieal 

Society,  315. 
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47S  Iru 

BnidDe,on,SII,SI4. 
Buckland,  frof.  on  Ibe  qowti  rock  of 
(be  LIcky  HID,  OMr  BnumgroTe, 
■810 — iDd  Rev,  yf.  Conybearc  on  iha 
coal  Beldi  ulJaceDt  (o  Uw  8e*erD, 
S14,  US,  450. 
BaTnc]!,  Dr.  W.  meleorolDsical  Joanul 

kepi  B(  Goiiport,  499. 
Bmller,  W.  Eiq.  on  ' 
"beet,  S90, 

a  AphjIU,  on,  50. 


C«le*rine  at  Vonto,  near  Hukorer, 
.  MMlnl*  "f.  !t>3> 
Calealf,  ariavj,    on,    107— froB  tbe 

bladder ofadocoD,  306. 
Qdloa,  Id  Glaipii*,  on  (he  popaUlion 

«r.  153. 

Canphqr,  no,  30!. 

CkoigDii,  Monnl,  OD  Ihe  helglil  of,909. 
Carbonaleof  unnooia,  on,  137. 
CiubatI,  Dr.  on  tbe  ligui  of  lde«a,  eOI. 
Cailbbn-  iilandi,  acconal  of  a  karri- 

caoe  ia,  SS3. 
Carolioa,  North,  tingalar  geoloslcal  »if- 

peaTBDce  in,  367. 
Carolid  aiterlei,  in  bead  ach,  on  lyinc, 

487. 
Carwn,  Dr.  OD  Ibe  elulicitj    of    tke 

CfaaiDBleanii  folcarii,  a 

of,  411. 
Chanel  ton,  miDcrai,  on,  379. 
Charcoal,  animal,  on,  388. 
Cbc*lllo[  and  Edooard,  MU.  on  nloeral 

cfasmeleon,  319. 
Cheireul,  M.  on  choleiteriDe,  SBI. 
Chloride  of  inlpbnr,  oa  (he  compoiillon 

of,  408. 
Cholera  e|i1demic  id  Bombaj,  report 

on,  367. 
Chololcrlne,  on,  SSI. 
Clarke,  Dr.  on  cadminm,  935,  STS— on 

[be  cr^iUlliutioD  of  olife  oil,  S89. 
Cliakilooe  of  Hoentwlel, oo,  5S. 
Clock  fint,  148. 
Clack  with  a  wooden  pendulum,  oo  llie 

■oingor,  176. 
Coal  piM,  nD,S9,  90T,  986. 
Coal  field>,  on,  adjaccDl  to  Ihe  Severn, 

914,  999,  450. 
CoBl,  Kilkeon;,  on,  394. 
Coal  lar  apparatui,  accoaoi  of  a  tnb- 

(lance  found  ln,74. 
Colialt  and  nickel,  on,  SS9. 
Cochineal,  on,  SSI. 
Colebrooke,  H.  T.  Eiq.  on  Ihe   wal. 

tieddeand  meniiperaium  feneUratiun 

of  Gcertoer,  56. 


Cork,  meleonilaglcal  obKnadooi  al, 

154. 
Cones  of  tbe  tye,  on,  SO. 
Cornwall,    BojbJ   GeoloKieal  Bociety, 

report  of,  143. 
Corpor*  lutea,  od,  45. 
Cotton  trade,  oa  the  rlie  aad  praoaH 

of,l05i. 
Cielglitan,   Mr.  H.  on  tbe  rcfiKtht 

powen  of  ■arialk  acid  aad  waltr, 

Cri>ilalllaed  Mrfkcei  apoo  Ilgbt,  Ktiaa 

of,  54.  56,  14S. 
CrTttallograpb;,  on,  383. 
Cnritali,  doabl;  nfractiag,  oa  Ibe  iawi 

b;  which  Itaejr  abMrb  polarised  ll|^ 

40. 
Cn*l«r,  H.  on  tbe  oraac-oata^,  458. 
CjdeT-niakinc  oa,   in  amwer  to  Mr. 

Vcnabln,  87. 


Dalnalia,  podiioM  of  placet  o 


cr,  117, 


900 — oa  photpboric  acid  ■ 
photpbateo,  I3B — on  carboaate  of 
ammoofa,  I37^n  lb«  aaaljda  «f 
■priog  and  rWrr  waten,  14(X— abter- 
vallons  by,  on  Ibe  buimeler,  tbef- 


Dall 


fmn  1794  to  1818,  809,  S4T. 
Dapediom  politom,  on,  57. 
Darjr,  Str  H.  on  the  fonaatfon  of  akli 

in  particnlar  liloatloai,  50. 
E.  Etq.  OD  lome  conblaatioai  of 

platlngm,  996. 
Delaraarxsk,  M.  on  tbe  aninaU  witha«t 

verlebTB,  450. 


DcTonihire,  on  tome  minerali^cal  spe> 

clineiii  from,  450. 
Diarrhcea  aitbenica,  oa,  448. 
Dohrreiner,  H.   on  anlinal    eharcital, 

388. 
Damn  and  iheirabatnMntarclMt,OBtbe 

propertinor,44a. 
Dnpie>,  M.  on  an  antidote  for  vecela- 

ble  pottont,  389. 
Duboul,  H.  on  a  new  method  of  tajlat 

tbe*trand>ofcorda|:e,  SOS. 
Dufone,  on  Ihe  milk  teeth  and  o^aaa 

of  hearing  of,  373. 
DnEocnii,  H.  analjtii  of  blende  hy,  146. 


byGooqlc 


Du^p,  M.  C^rlri,  an  the  lawi  of  Ibe 
variMioB  of  tbe  ficzihilil]' ofCana- 
diut  flr  iiabcr,  £99. 


Earth,  OD  (be  deMHy  of,  45. 
Eclipte,  M)ar,  on,  133. 
Bdlpilc,  on  the  obliqnllj  of,  44T. 
Edvardi,    H.   on   ibe    reiplralloD  i 
.     rrop,  46!. 
Egtna,  aaalyiiiof,  146. 
Elba,Dn(lwi.lenr.lH. 
KqalllbrlUDi,  lUtliul,  oo  the  Ikwi  oi 

801. 
Eqalnoctial  plant),  on,  46T. 
Etber,  lilphuric,  oa,  117,  a09. 
Kuclid'i  woiki,  new  edition  of,  SI  6. 


Gngnean  and  Brnaet,  HH.  on  a  new 

lamp,  303. 
GBliano,  Dan  D.  A.  oo  the  poaillont  of 

diffeicnt  placM  on  Ibe  narlli  coa*l  of 

Aftica,  68. 
Galloii,  M.  DDlron  ni1wByi,a8l. 
Oalianic  eiperioient,  T4. 


<JMet,  inrlhed  ardrtemlnlng  Ibe  ipecl- 

lic  gravity  of,  938. 
Game  Jt»;  on,  Bgairat  conlBclon,  19. 
byLiuuc,   M.    OR     the  •olublllly   of 

■alli  in  water,  1 — do  prairie   acid, 

STB. 
Gecko,  on  the,  459.    , 
Geoffroy,    H,  anatonical   philotophy, 

BccoanI  of,  460. 
GeologlcBl  Buciety,  meclinn  of,  H,!I6, 

Geometry,  deKr<pll*e,  nn,  819. 
Germany,  ponillon  of  different  placet  In, 


GoDch,  Mr.  J.  OB  the  lawi  of  ilatlcaV 

eqBllibrium,90T.  ' 

GranviHr,  Dr.  on  a  case  of  ovarlo-n- 

lation,  143. 
Oranolalioni,  on  the  caoTcriion  of  pui 

into,  40.- 
Gnadalonpe,  on  ibcfrolagy  of,  387. 
Gualacomand  irbeat  Boor,  actinn  ofone 

anoihcr,  4M. 
Guaincnm,on  the  inlninnco,  producing 

a  blue  coloar  in  the  alcobolic  lolu 

lion  of,  465, 

H. 

flslei.  Dr.  S.  biograpbioi  accoiiat  of, 
161. 

Hanion,  Ur.  metearoliigical  obaerra- 
tlom  nt  Manchetier,  4!3. 

TIaidi>iche,GeD.oniheranii  inmalreuli 
TiTcrra  ]indaaiig,aorLpbaitinu>  cmen- 
lii,  400. 

Heaton,  Mr.  J.  meleorologlcal  Ubie 
kept  at  l^ncaster,  334. 

Henry,  Dr.  W.  nn  coal  gai,  32, 80T— on 
orinary  calculi,  107~.memolr  of  the 
life  of  Charles  While,  Etq.  by,  1S8— 
tribute  to  the  memaTy  of  Ihe  late 
T.  Henry,  SOO. 

nenchfll,  Mr.  on  the  action  of  cryilal- 
lized  bodici  on  homogcDeoni  light, 
66,  14e. 

HollaDd,  New,  on  the  birdi  of.S6,  209, 

Holl,  Mr.  on  raln.gkugea,  71'-^eleo. 
ralogical  obKrvallona  at  Cork  by, 
154. 

Home,  Sit  E.  on  the  conTenlon  of  pUI 
Into  granDlatlooi,  40 — on  corpora 
lutcB,  45-4n  Itie  milk  teeth  and  or. 
gam  uf  hearing  of  Ihe  dugnog,  STS — 
on  the  fiiuil  ikelelon  of  the  proleo- 
■aorui,444 — on  Ihe  otb  of  the  opoi- 
lam  tribe,  416 — nn  the  vertebrc  and 
flni  of  Ibe  proirosauraa,  44». 


TO. 


Giddj,  Hr.  G.  a 

kept  at  Peuiance,  son. 
Glaigow,  on  the  popalatlon  of, 
Siadine,  on,  398, 
Glaleaorw)ieal,on,3«l, 
Goclio,  Dr,  on  the  clioktlone  o 


Hooker,  Mr.  niuci  exolici,  451. 
Honfleld,  Dr.on  tbebirdioFJava,  450. 
Howard,  L.,  Eiq.  meteornloglcal  (ablet 

by,  TO,  159,  839,  319.  399,  4T5. 
Hauboldl,  H.  on  meteorology,  388— 

on  allky  planli,  456 — od  theetiBlnoc- 
iteoTologlcal  table      '    ()al  planit,  45T. 
3S3.  Hnrrlcane  Id  Si.  Ttaoma*,  ilalc  of  tba 

barometer,  dec.  daring,  SS8, 
Hydrocyanatc  of  amatoDla,  oD,SM. 


Gniport,  aetcorological  Journal  kept 
at,  489, 

2hS 


byGoc>^lc 


IcblbyownrM,  on,  51,  Ml. 

Jdeu,  ontheiigoiof,  801. 

Iniigo,  on  the  campoillion  of,  4dS. 

Inoripaic  bodln,  on  the  exact  com ps- 
(ItloD  of,  89,  i76,  3Sg. 

iDMcti  of  Arrira,  on.  45S. 

Joba,  Dr.  on  luccinic  acid,  388. 

Jnonea,  M.Morean  it,  du  thr  Vanclan, 
a  moantaia  in  Martiniqnc,  and  on  the 
{Cology  of  Guadalaupe,  361 — on  (be 
tcptllci  of  the  Aolillei,  459. 


Kennedy,  J.  £>q.  on  the  riie  aad  pro- 

tro*  of  the  cotton   irade  la  Great 

Brilaia,  195 — on  Ihe  poor  lam,  SOS. 
Kenrick,   Rev.  J.  oji  Ihe  poitibililyof 

reconciling  the  scriptural  and  profuae 

accounlg  of  the  AseyriBn  monarcby, 

«H. 
Kcfwick  lake,  on  tbe  floftiinc  iiland 

In.  141. 
Klnfaon*  Cutle,  inelearologicBl  Jour. 

na3  keplat,V3l. 
Kitchener,    Dr.   on   the  eye  tobet    of 

telncoprs.441. 
Knight,  F.  A.  £>q.  on  the  dilTereiit  qna- 

lllici   of  tprinf   and    wrnlrr    felted 

timber,  441. 
Kunib,  M.  on  the  equiaoclial   pUuili, 

461. 


Lacepede,  Count,  on  aome  anlmali  from 

Jata,  456. 
lacmii  nnd  Prulvay,  MM.  on  a  new 

machine  far  raising  water,  SSO. 
Lamp,  OH  a  new,  303. 
Lancaster,  meteorolagical  joBmal  kept 

al,  334. 
Idugier,  M.  on  cobalt  and  nickel,  380. 
Leach,  Dr.  aa  four  new  genera  of  vei- 

penilionidv,  899. 
Licbni,  on  the  ciilouring  matter  of,  on 

the  brocea  Rnddyieiilerica,  404. 
litcky  hill,  on  the  quart!  rock  nf,  210. 
Light,  on  the  aberration  of,44T. 
Line,  un  Ihe  oxymnriateof,  401. 
—   forbuilding,  on,  EI5. 
LiaMslODP,   tariely   uf,   fonnd   In   con- 
nexion  witb  Ihe  clay   ironitone  of 

BtBffnrd>blie,S01. 
LIsdIey,  J.  £«q,  on  Ibe  pomaccK,  450, 
Linncan  Society,  mretiogi  of,  56,  S99, 

450. 
Lhbion,  on,  314. 
Longmire,  Mr.  J.  B.  ou  theflrxlbimj  of 

mineral  lubilancei,  19b. 
Lucai,  S.  Eiq.  on  the  deoiidaljan  of 

metaliiparticuluriyiilverand  copper, 

«0S. 


Locca,  no  the  poaitiun  of,  149. 
Lacie,  St.  boiling  iprinp  in,  S06, 
Lungi,  on  Ihe  elasticity  of,  5S. 
Lyont,   on  the  poiiliai      "   ' 


Macome,  Mr.  farther  obtemlloai  oa 
the  double  rainbow,  II. 

Magendie,  H.  on  pnniic  acid  in  Ma- 
lum piloa,  391. 

Magnetic    needle,    on    the  rctrogr^e 


of,  48. 


I  of,  338. 

on  the  irr^olarltiea 

on  the  dip  and  nria- 

tion  of,  50 — on  the  anomalie*  of,  on 

Bblp-boatd,  46. 
Maguetical  and  meteorological  tabla. 

Col.  Beaofoy'i,  16,  154,  836,  310, 

996,  4ia. 
Hallon,  New,  meteorological  obienk 

lionial,  174. 
Mancheiler,    nteteorological    obienra- 

tiomnl,  200,  i4I— for  1810,493. 
Literary  Society,  Hemoin 

of,  136,198. 
Hanheim,  ou  the  Intilode  of,  10. 
Harcet,  Dr.  on  tea  waten,  439. 
Mechanicul  ptinciplf,  general,  on,  388. 
Mediterranean,     poaition   of    difereu 

places  in,  69. 
Heikle,  Mr.  reply  to  Mr.  Holt  OD  nu>. 

gHugn,  869. 
Mercantile  ihipt,  new  method  of  cc«- 

.trocting,  898. 
Helali,  on  the  deoiidizemeot  of,  808. 
Meteorological  obierTntiopt  on  (be  dl- 

male  of  Mancheiter,  809, 841. 
Meteorological   register  kept   at   KJd- 

faanBCaide,  831. 
Meteorological  tablei,  by  L.  Howard, 

Esq.  19,   161,    159,   839,  319,  399, 
415. 
Meteoralngy,  on,  388. 
Micrometers,  on  the  method  of  eottiiUE 

rockcryilal  for.B9T. 
Milky  planli,  on,  45S. 
Mineral   snbstancei,   on  the  flcilbillly 


.     1, 450. 
Mi>ti,  on  Ibe  formation  of,  50. 
Hodeno,  on  the  poiilion  uf,  tii. 
Muhiinimed  Ben  Mannur't  Penlan  work 

on  prrcioiiiIoDe^  account  of,  HS, 
Monge,^M.   Gnipard.   account   of  Ihe 

serviceiaod  works  of,  58. 
Honipelller,  on  the  potilioo  of,  149. 


byGooqlc 


w^ 


Moor,  J.  Eiq.  acrienUaiml  murk)  on 

WeiliDorelKad  and  CnmbcTlaiid,  fiOO. 
Hornn  it  JannM,  H.  on  a  hnrricaiK  in 

itae  Caribbee  iiUndi,  383. 
Morphia,  on,  314— aoalyilt  of,  KO. 
Muriatic  acid  and   •ratn',    reftactive 

ponera  of,  )9S. 
Hnira]',  Ur.  J,  on  fatlMiiu  pi|;),  and 

on  a  Taraiih  for  wood,  8M. 
Miuciei<ilici,457. 
Hjlili,  Briliib  lm6  waler,  on,  899, 


Napbtlu,  Penian,  on,  SOt. 

Nailer,  H.  on  wbeeUrorraUncwnler, 

Niciiel,OP,380.  - 

Nickel  ore,  analjiii  of  a  new,  UT. 
NnfKDl,  Dr.  on  rtaegeologyof  Antigu, 


Ocyllioe,  OB  (be  nnni,  48. 

Oil,  uUie,  an  (he  cryatallickfiMi  of, 

S99. 
OrgBBized  ■ubBiancct,appar*laifortlM 

analjci)  of,  IM. 
Oraaf-oulang,  on,  468. 
Oiley,  J,    Raq.  hccouoI  of  the  flualint 

Itlaod  in  K«i  wick  lake  by,  141— on  the 

black  lead  mine  In  Borroirdaie,  199, 
0>B  of  Ibe  opODnm  Iribe,  nn.  448. 
Ovaria-fetlatiaii,  caieof,  143, 


Paralyiii,  on  mpply Inc  nerraai  pnitrr 

In,  318. 
Parkei,  Mr.  S.  an  Itie  aamifactDre  of 

lin-plate,  £05. 
Pelleticraad  CaTemon,  MM.  on  cocbi- 

aeal,  38) — on  the  calouring  mailer  of 

a  lichen  oa  ibe  bafk  of  Ibe  brocea 

unidyienlerlrii,  444. 
FeuHace,  neteorolnrical  table  kept  nt, 

S33. 
PcTieit,  on    the  tree  wi  called  bj  Ibe 

aDcirnli,  4SS. 
FcMhier,  H.  on  (he  red  taaw  of  Mannt 

Si.  Bernant,  41S. 
Pryrard,  M.  edition  of  Euclid  ia  Otttk, 

Latin,  nod  Frcncb,  by,  «IB. 
Pfai;  Prof,  analyiii  of  a  Deir  nioket 

ore,  by,  147. 


Pbotpboiic  acid  nod  Ibe  pboipbalcs.  on. 
136.  r-    f  ,       . 

Phmpborniii  acid,  00,887. 

Figs,  on  the  node  of  fattening,  93a. 

Plana,  M.  on  tbe  oceullatiaii*  of  ilar* 
behind  the  moon  obKrred  at  Torin, 
150.  ' 

Ptaoche,  M.  on  the  labitaticei  whicli 
give,  and  thoie  nhlch  do  not  gire, 
blue  coloBT  to  the  alcotaolie  lolDlinn 
of  guaiacnm,  465. 

Platinum,  on  lame  new  combinationi 
of,  396. 

Polaoni,  legetable  antidote  for,  3S9. 

Poaacec,  on,  450. 

PoBline  manbei,  on,  &i. 

Poor  lawi,  on,  808. 

Polaloe,  an,  66. 

Freclam  iianea,  Penian  work,  an  ac- 
count of,  IT8. 

Projection  of  theiphere,  on  a  new,  471. 

Frony,  M.  de,  on  the  Famine  manhet, 
68. 

ProIeouDnu,  on  Ibe  fouii  ikeleton  of, 


444, 


le  vertebra  and  B 


of,  449. 

Front.  Dr.  oa  the  piak  Kdlment  of 
Brine,  156 — dncripllon  of  an  appa- 
rami  fur  tbe  aoalyiii  of  organized 
iabi[ance«by,I90-A>D  an  nrinary  cal- 
calni,  eompoied  of  ibe  lltbate  of  am- 
monia, 436 — on  the  excrement  of  the 
ebuDEleonii  viilg>rii,47I. 

Prauiale  of  iron,  on,  398. 

PtbhIc  acid,  on.ess,  37(i^ia  connmp- 
1100,00,391. 

Puluani,  M.  on  inrveying,  880. 


Railway!,  iron,  on,  881. 

Rainbow,  double,  on,  71,  809— while 

lolar,  on,  800. 
aain-caose),  on,  71,  869. 
RaoMme,  J.  A,  Em|.  on  a  pecnllirity  in 

thecyeorthebalBnaniyiticelai,898. 
Rcade,  Dr.  J.  on  a  new  Ibeory  of  ii- 

■ion.  !60. 
RefrBctiiepowenaf  mnrlaticacld  and 

water,  198. 
Rocket!,  new,  I5fi, 
Roman  foot,  on  the  length  of,  64. 
Rmlo,  comnon,  analytl!  of,  468. 
Hoyal  Society,  BKetingi  of,  6&,  148, 

896,  378,  447. 
Rudolphi,  H.  on  kneading  go^acBBl 

wllh  wheat  flour,  464. 
Ramker,  Hr.  on  Ihc  poillion  of  differ. 

enl  place!  in  the  HediterraneBa,  00 

—on  the  roait  of  Sicily,  149. 
Rolbrrrord,  Dr,  D.  dealh  of,  76. 


byGoot^lc 


SabiDc,  CapL  F.  oDtbeirrrgntarltittoF 
ibe  magDelic.  oetdle  in  the  liatwIlB 
sad  Alexander,  4B — on  Ihe  dfp  ind 
Tuuiion  ur  the  raiigiirtic  needle,  bO. 

Salts,  an  (he  aalalfllily  of,  ia  walrr,  I . 

Sardinia,  ou  llie  lead  niiin  in.  Mi. 

Saiuinie,  M.  on  ibe  decumpmiliDn  of 
■tarcb  at  Ibe  teoperaltire  af  (he  M' 
noaphere  by  ajrud  water,  41. 

Shj,  T.  Eiq.  an(begeDiuoeylhDe,  40. 

Scbomalier,  M.  an  (be  lalilnde  DrUao- 
beim,70— onne*  rocket-,  Ibi, 


Beornb.i,  1 


dbI;  in  Ibe 


1,  439. 


Seleaium,  ( 

Sepplngt,  Sir  R.  oa  a  new  principle  of 

Coiulracling  tbipi  for  Ihc  mercanlile 

naij.  aes. 

Sbeppard,  Rev.  K.  An  Ihc  Brilith  Tteah 

waler  nytili,  SM. 
Staovelier,  ducli.OD,  299. 
Sidly,  ptMitiaii4f  ditferiat  plaea  in, 

60. 
SiWcr   from  copper,  on  the  mode  of 

aepamllDf,  3^. 
SiBM,  cerlain,  deqioMlmlion   nf  Ibeo- 

im*  for  Badln;  Ihe  inm*  of,  S35. 
Smeikarti,  Rrr.  R.  oo  a  while  lolar 

nUnbow,  800. 
Bmylh,  Capl.  on  Ibe  poiitioai  of  dllkr- 

esl   placet    on    Ifae    aartb   coait  of 

jUHca,  67— In  Sicily,  68— Adriatic, 

160 — on  ibr  poiiliuni  of  placet  on 

Ihe  coail  of  Dalmatia,  39&. 
Baow,  red,  fiom  Baffio'i  Bay,  on  tiie 

fnngl  of,  449. 
Soclely, Geological,  proceedinp  of,  56, 

810,899,450. 
.. Linuvan,  proceedingt  af,  56, 

899,  4M. 
— ■ . —  Lileniry,    of  Maochnler,  Me- 

m»irtof,l36, 198. 
■  i    ■  -  Lllerary  and  Philotopbical,  of 

Britlal,SI&. 
—         Royal  Geo] oglail,  of  Cornwall, 

report  ret  peeling,  H3. 
Royal,  proceedii^  of,  5A,  US, 

896,378.447. 

—-—Trannctioniaf,  for  1819, 

Pari  1.40,  PftTl  1I.4O0, 
gploECii  on  tbe  height  of  Ihe  | 


SIrychaine,  on,  3K. 

Sore  in  ic  acid,  on,  388. 

Snneying,  oa,  880. 

Switarriand,  puWon  of  different  ^accB 


Taddey,  H.ontheglBteiiorwkeBt,  and 
on  gliadlne  and  liinnwr,  391,  398 — 
on  Ihe  efrct  of  karading  goaiacun 
wKh  wheal  aaBr,4M. 

l^ylar'i  theorem,  dedtoBalratloD  of,9B. 

Telncopra,  on  theeyetnbeg  or,447. 

Temninck,  Prof,  on  tbe  blrdi  of  Netr 
Holiaod,  56,  S99. 

Thenard,  M.  on  oxygenated  waler,  978. 

Thomaon,  Dr.  OD  anenic,  81— on  tbe 
popniaLion  of  the  Callon,  ioGla^otr, 
)S8— on  protoxide  and  deal  oxide  of 
aiole,  884~nD  phnpharoai  acid,  887 
'-^n  a  Dielhod  of  drteraiiBi^  tbe 
Ipeciec  gravity  of  gatei,  838 — on 
praaic  acid,  838— on  calculi  aaid  to 
be  from  the  bladder  of  a  dog,  SOU — 
on  PeriianDaphtha,30T — oabraclne, 
811,814— oacamplior,  398 — on  pras- 
■iateofiron,  898— on  bydrocyanate 
of  ammooJB,  994~4uiBlyri9   of   Kil- 


lin 


401- 


.    Ihe. 


70. 
Sprinn,  boiling,  in   Ihe  taiand  of  St. 

L«cie,306. 
Siarch,  on  Ihe  decompoiiiion  of,  by  air 

and  water,  41. 
Stewart,  Mr.  on  baxbanmia  uphyllai56. 
Slocklon,  Mr.  J.  neteoinlogical  rcgitter 

for  Mew  Malton,  by,  174. 


chloride  of  lalpbnr,  406— on  tbe  pa- 
pulation of  GlBifiow,  463— oo  indlga, 
465 — on  conunon  mln,46S — On  Mior- 
phia,  410. 

Tidea,  on,  between  F^irlelgb  and  Ibe 
North  Foreland,  444. 

Timber,  Sr,  on  tbe  lawiof  the  Bexibi- 
lilyof.eOB. 

on     tbe     diSerence     bdweea 

apringand  winter  felled,  447. 

Tin-plate,  on  the  ainnufkclare  ot,80S. 

Torlwnrth,  oo  the  geological  relalioai 
oflhren.ironaof.ST. 

TromrnadarB',  oo  lugar  of  milk,  390, 

Tan) OUT,  calloDt,  on,  803. 

Tnrin,  aatronomicai  obtcrvatlaai  al, 
ISO. 

Torn 


Urate  of  aoinoata,  calcaia*  compoKd 

of,  436. 
Urine,  on  Ike  pink  tedimtat  of.  155. 


byGoot^lc 


yarml)fa  for  wood,  835. 
Vauclan,  Is  MirltDlqoe,  oniBSI- 
VnqiiclIn,  M.  DQ  Kntlnan;,  ST8. 
Vaalaux,  Uoanl,  on  (be  beighl  of,  910. 
yeipmlliaBidB,aa  faarnevienemir, 

SM. 
Vetch,  Capt.  on  m  new  projeclien  of 

llwiphrrt,471.      , 
Vkat,  H.  on  lime  for  bBildlag,  SIS. 
Villerouc^   U.  atrae  de,    Ia  Rtchrw 

UinfnUlc,  3B8. 
Tllion,  on  >  neir  thear;  of,  S0O. 


Ware,  8.   Biq.  oa  the  propertta  of 

dona  add  tttdrabatneni  arcbei.MS. 
Water,  new  machiw  for  railing,  eSO, 

904— ox]i|eiiated,  on,  SIS. 
Waten,  iprlng  and  riTcr,  oa  Ibe  aoalj- 

■!•  of,  140. 
WMier,  Hr.  on  Uie  nologi»)  relafloaa 

of  (heeciiroBiarTortworth,  &T. 
Wener,  Prof.  bloKTaphieal  accoaal  of, 

841. 
Wbite,  C.  Eiq.  life  of,  13S. 
■■  ■  Mr.  J.  on  a  new  lytlen  of  cog 

and  loalbed  wtaetli,  198. 
Wlodmill  will,  on,  for  propelling  rei. 

Kb,  73. 
Wollailon.Dr.on  themecliod  of  cntfing 

rock  crjilal  fnr  mictaneten,  GST. 
Wood,  Hr.  KlDder,  on  ibe  c  " 


Index.  483 

Wortfaington,  C.  Giq.  oa  mdw  Mlorra. 


Y. 


Tain,  Re*.  J.  ( 


Ibe  liBMBOe  Rxnd 

(b  Ihe  day  IronMone 

ofSlaSVirdihirr.SOl. 

YoMll,  Mr.  on  Ibe  ihoTeller  dack,  8W. 

Yonog,  Dr.  T.  on  ibe  probability  of 

error  in  phjrilral   obKrvationi,   aad 

OP  (be  deosily  oribe  earib,  45, 

Dt.  C.  R.  on  lying  (he  carotid 

arteric)  for  bead-acfa,  tfl. 


Zaeh,  BaroDde,  oaarenarfcaUedllTer- 
eitf  e  between  Ihe  cdeMial  aod  Urrei- 
Irial  arc  of  the  neridian,  66 — aa  the 
poiilion  of  l»  Valella,  Id  Kalla,  n 
— OD  Ibe  pcMltioo)  of  (creral  placet 
In  Fraooe,  SwItaerUnd,  and  l3erMl. 
ay,  TO— on  the  height  of  Ibe  pauage 
over  (he  Splogen,  70 — on  Ihe  poclllon 
of  Ltdih,  148— of  Lucia  and  Hoaf- 
pelller,  MB -of  Ibe  Iile  of  Elba,  IK 
— oa  Ibe  belgbt  of  Honnt  Canigoa, 
SOB— Mont  VenlODi,  310— on  the 
nf   placet  la  the  Adriatic, 


310. 
Zluame,  on,  391. 


END  OF  YOU  IV. 


byGoot^lc 


byGooqlc 


w 


byGoot^lc 


byGoot^lc 


byGooqlc 


byGooqlc 


